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EP0 626 939 B1 

Description 

[0001] This invention relates to a novel series of tri-substituted phenyl derivatives, to processes for their preparation, 
to pharmaceutical compositions containing them, and to their use in medicine. 

5 [0002] Many hormones and neurotransmitters modulate tissue function by elevating intra-cellular levels of adenosine 
3', 5'-cyclic monophosphate (cAMP). The cellular levels of cAMP are regulated by mechanisms which control synthesis 
and breakdown. The synthesis of cAMP is controlled by adenyl cyclase which may be directly activated by agents such 
as forskolin or indirectly activated by the binding of specific agonists to cell surface receptors which are coupled to 
adenyl cyclase. The breakdown of cAMP is controlled by a family of phosphodiesterase (PDE) isoenzymes, which also 

10 control the breakdown of guanosine 3\5'-cyclic monophosphate (cGMP). To date, seven members of the family have 
been described (PDE l-VII) the distribution of which varies from tissue to tissue. This suggests that specific inhibitors 
of PDE isoenzymes could achieve differential elevation of cAMP in different tissues, [for reviews of PDE distribution, 
structure, function and regulation, see Beavo & Reifsnyder (1990) TIPS, 11; 150-155 and Nicholson et al (1 991) TIPS, 
12: 19-27]. 

15 [0003] There is clear evidence that elevation of cAMP in inflammatory leukocytes leads to inhibition of their activation. 
Furthermore, elevation of cAMP in airway smooth muscle has a spasmolytic effect. In these tissues, PDE IV plays a 
major role in the hydrolysis of cAMP. It can be expected, therefore, that selective inhibitors of PDE IV would have 
therapeutic effects in inflammatory diseases such as asthma, by achieving both anti-inflammatory and bronchodilator 
effects. 

20 [0004] The design of PDE IV inhibitors has met with limited success to date, in that many of the potential PDE IV 
inhibitors which have been synthesised have lacked potency and/or have been capable of inhibiting more than one 
type of PDE isoenzyme in a non-selective manner. Lack of a selective action has been a particular problem given the 
widespread role of cAMP i n vivo and what is needed are potent selective PDE IV inhibitors with an inhibitory action 
against PDE IV and little or no action against other PDE isoenzymes. 

25 [0005] WO 92/1 9594 describes N-substituted pyrrolidinones as PDE IV inhibitors. 

[0006] We have now found a novel series of tri-substituted phenyl derivatives, members of which compared to known 

l structurally similar compounds are potent inhibitors of PDE IV at concentrations^ which they have little or no inhibitory 

action on other PDE isoenzymes. These compounds inhibit the human recombinant PDE IV enzyme and also elevate t 
cAMP in isolated leukocytes. Certain compounds prevent inflammation in the Jungs, induced by carrageenan, platelet- u. 

30 activating factor (PAF), interleukin-5 (IL-5) or antigen challenge. These compounds also suppress the hyperrespon- 
siveness of airway smooth muscle seen in inflamed lungs. Advantageously, compounds according to the invention 
have good oral activity and at orally effective doses exhibit little or none of the side-effects associated with known PDE 
IV inhibitors, such as rolipram. The compounds of the invention are therefore of use in medicine, especially in the 
prophylaxis and treatment of asthma. 

35 [0007] Thus according to one aspect of the invention, we provide a compound of formula (1 ) which is an inhibitor of 
PDE IV: 
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« CH(R 4 )C(R 3 )K 2 



(1) 



wherein 

50 

Y represents a group OR 1 , where R 1 is a C-|.q alkyl group optionally substituted by one or more halogen atoms; 
R 2 is a C^g alkyl or C 2 . 6 alkenyl group (each optionally substituted by one , two or three halogen atoms or hydroxyl 
or C,. 6 alkoxy groups) or a C^ Q cycloalkyl or C 3 . 8 cycloalkenyl group (each optionally substituted by one, two or 
three halogen atoms or alkyl, hydroxyl or alkoxy groups); 
55 R* and R 5 , which may be the same or different, is each a group Ar, where Ar is an optionally substituted monocyclic 

or bicyclic aryl group optionally containing one or more heteroatoms selected from oxygen, sulphur or nitrogen 
atoms; 
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and the salts, solvates, hydrates and N-oxides thereof; provided that -Y and -OR? are not both methoxy groups. 
[0008] It will be appreciated that the compounds of formula (1 ) may have one or more chiral centres, depending on 
the nature of the groups R 4 and R 5 . Where one or more chiral centres Is present, enantiomers or diastereomers may 
exist, and the invention is to be understood to extend to all such enantiomers, diastereomers and mixtures thereof, 
s including racemates. 

[0009] R 1 is an optionally substituted straight or branched C v6 alkyl group, such as a methyl, ethyl, n-propyl or i- 
propyl group. Optional substitutents which may be present on R 1 groups include one or more halogen atoms, e.g. 
fluorine, or chlorine atoms. Particular substituted alkyl groups include for example -CH 2 F, -CH 2 CI, -CHF 2 , -CHCI 2 , -CF 3 
or -CCI 3 groups. 

10 [0010] Alkyl groups represented by R 2 in the compounds of formula (1) include optionally substituted straight or 
branched C 1 , 6 alkyl groups, e.g. C^ 3 alkyl groups such as methyl or ethyl groups. Optional substituents on these groups 
include one, two or three substituents selected from halogen atoms, e.g. fluorine, chlorine, bromine or iodine atoms, 
or hydroxyl or alkoxy e.g. C A .$ alkoxy such as methoxy or ethoxy groups. 

[0011] Alkenyl groups represented by R 2 in the compounds of formula (1) include optionally substituted straight or 
is branched C 2 _ 6 alkenyl groups such as ethenyl, propen-1-yl and 2-methytpropen-1-y1. Optional substituents include 
those described above in relation to the group R 2 . 

[001 2] When R 2 in the compounds of formula (1 ) is an optionally substituted cycloalkyl or cycloalkenyl group it may 
be for example a C^Qcycloalkyl group such as a cyclobutyl, cyclopentyl or cyclohexyl group or a C3_ 8 cycloalkenyl 
group containing for example one or two double bonds such as a 2-cyclobuten-1 -yl, 2-cyclopenten-1 -yl, 3-cyclopenten- 

20 1 -yl, 2,4-cyclopentadien-1-yl, 2-cyc!ohexen-1-yl, 3-cyclohexen-1-yl, 2,4-cyclohexadien-1-yl or 3,5-cyclohexadien-1 -yl 
group, each cycloalkyl or cycloalkenyl group being optionally substituted by one, two or three substituents selected 
from halogen atoms, e.g. fluorine, chlorine, bromine or iodine atoms, straight or branched Chalky! e.g. C-^alkyl such 
as methyl or ethyl, hydroxyl or C^alkoxy e.g. C 1 . 3 alkoxy such as methoxy or ethoxy groups. 
[0013] In the compounds of formula (1) the groups R 4 and R 5 may each independently be a group -Ar. 

25 [001 4] Monocyclic or bicyclic aryl groups represented by the group Ar in compounds of formula (1 ) include for example 
C6-12 optionally substituted aryl groups, for example optionally substituted phenyl, 1-or 2-naphthyl, indenyl or isoin- 
denyl groups.,, , * l~ A ^ , . *< 

[0015] o When the monocyclic or bicyclic aryl group Ar contains one or more heteroatoms it may be for example a; - ?tf tf .1 
C^.g optionally,, substituted iheteroary I group containing for example one, two, three or four heteroatoms selected if ocrt^v.^it ^&^du^;S-;.j^.s ^ 

30 oxygen-sulphur or nitrogen atoms. In general, Ar heteroaryl groups may be for example monocyclic or bicyclic heter-s* " 
oaryl groups. Monocyclic heteroaryl groups include for example five- or six-membered heteroaryl groups containing & 
one, two, three or four heteroatoms selected from oxygen, sulphur or nitrogen atoms. 

[0016] Examples of heteroaryl groups represented by Ar include pyrrolyl, furyl, thienyl, imidazolyl, N-methylimida- 
zolyl, N -ethyl imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1 ,2,4-triazolyl, 1,2,3-oxa- 

35 diazolyl, 1 ,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, 1 ,3,5-triazi- 
nyl, 1,2,4-triazinyl, 1 ,2,3-triazinyl, benzofuryl, isobenzofuryl, benzothlenyl, isobenzothienyl, indolyl, isoindolyl, benzim- 
idazolyl, benzothiazolyl, benzoxazolyl, quinazolinyl, naphthyridinyl, pyridot3,4-b] pyridyl, pyrido[3,2-b]pyridyl, pyrido 
[4,3-b]pyridyl, quinolinyl, isoqulnolinyl, tetrazolyl, 5,6,7,8-tetrahydroquinolinyl and 5,6,7,8-tetrahydroisoquinolinyl. 
[0017] The heteroaryl group represented by Ar may be attached to the remainder of the molecule of formula (1) 

40 through any ring carbon or heteroatom as appropriate. Thus, for example, when the group Ar is a pyridyl group it may 
be a 2-pyridyl, 3-pyridyl or 4-pyridyl group. When It is a thienyl group it may be a 2-thienyl or 3-thienyl group, and, 
similarly, when it is a furyl group it may be a 2-furyl or 3-furyl group. 

[0018] When in compounds of formula (1) the Ar group is a nitrogen-containing heterocycle it may be possible to 
form quaternary salts, for example N-alkyl quaternary salts and the invention is to be understood to extend to such 
45 salts. Thus for example when the group Ar is a pyridyl group, pyridinium salts may be formed, for example N-alkylpy- 
ridinium salts such as N-methylpyridinium. 

[0019] The aryl or heteroaryl groups represented by Ar in compounds of formula (1) may each optionally be substi- 
tuted by one, two, three or more substituents [R 10 ]. The substituent R 10 may be selected from an atom or group R 13 
or -Alk 1 (R 13 ) m wherein R 13 is a halogen atom, or an amino (-NH 2 ), substituted amino, nitro, cyano, hydroxyl (-OH), 

so substituted hydroxyl, cycloalkoxy, formyl [HC(O)-], carboxyl (-C0 2 H), esterified carboxyl, thiol (-SH), substituted thiol, 
-C(0)Alk 1 , -SO3H, -S0 2 Alk 1 , -S0 2 NH 2l -S0 2 NHAIk 1 , -S0 2 N[Alk 1 ] 2 , -CONH 2 , -CONHAlk 1 , -CON[Alk 1 ] 2 , -NHS0 2 H, 
-NHSOjjAlk 1 , -N[S02Alk 1 ] 2 , -NHS0 2 NH 2 , -NHS0 2 NHAIk 1 , -NHS0 2 N[Alk 1 ] 2 , -NHC(0)A!k 1 , or -NHC(0)OAIk 1 group; 
Alk 1 is a straight or branched C^alkylene, C^alkenylene, or C 2 . 6 alkynylene chain optionally interrupted by one, two, 
or three -0-, or-S- atoms or-S(0)p-, [where p is an integer 1 or 2] or-N(R 8 )- groups; and m is zero or an integer 1, 2 or 3. 

55 [0020] When in the group -Alk 1 (R 13 ) m m is an integer 1 , 2 or 3, it is to be understood that the substituent or substituents 
R 13 may be present on any suitable carbon atom in -Alk 1 . Where more than one R 13 substitutent is present these may 
be the same or different and may be present on the same or different carbon atom in Alk 1 . Clearly, when m is zero and 
no substituent R 13 is present or when Alk 1 forms part of a group such as -SO^lk 1 the alkylene, alkenylene or alkyny lene 
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chain represented by Alk 1 becomes an alkyl, alkenyl or alkynyl group. 

[0021] When R 13 is a substituted amino group it may be a group -NHtAlk^R 133 )^ [where Alk 1 and m are as defined 

above and R 13a is as defined above for R 13 but is not a substituted amino, a substituted hydroxy I or a substituted thiol 

group] or a group -N[A!k 1 (R 13a ) m ] 2 wherein each -Alk 1 (R 13a ) m group is the same or different. 

[0022] When R 13 is a halogen atom it may be for example a fluorine, chlorine, bromine, or iodine atom. 

[0023] When R 13 is a cycloalkoxy group it may be for example a C^cycloalkoxy group such as a cyclopentyloxy or 

cyclohexyloxy group. 

[0024] When R 13 is a substituted hydroxyl or substituted thiol group it may be a group -OAIk 1 (R 13a ) m or-SAIk^R 138 )^, 
respectively, where Alk 1 , R 13a and m are as just defined. 

[0025] Esterified carboxyl groups represented by the group R 13 include groups of formula -COgAlk 2 wherein Alk 2 is 
a straight or branched, optionally substituted Chalky! group such as a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, 
s-butyl or t-butyl group; a Cg_ 12 aryl Chalky I group such as an optionally substituted benzyl, phenylethyl, phenylpropyl, 

1- naphthylmethyl or 2-naphthylmethyl group; a Cg_ 12 aryl group such as an optionally substituted phenyl, 1-naphthyl or 

2- naphthyl group; a Cg.^aryloxyC.j.galkyl group such as an optionally substituted phenyloxymethyl, phenyloxy ethyl, 
1-naphthyloxymethyl, or 2-naphthyl oxymethyl group; an optionally substituted C 1 _ 8 alkanoyloxyC 1 . 8 alkyl group, such 
as a pivaloyloxymethyl, propionyloxyethyl or propionyloxypropyl group; or a C 6 . 12 aroyloxyC 1 . 8 alkyl group such as an 
optionally substituted benzoyloxyethyl or benzoyloxypropyl group. Optional substituents present on the Alk 2 group 
include R 10 substituents described above. 

[0026] When Alk 1 is present in or as a substituent R 10 it may be for example a methylene, ethylene, n-propylene, i- 
propylene, n-butylene, i-butylene, s-butylene, t-butylene, ethenylene, 2-propenylene, 2-butenylene, 3-butenylene, 
ethynylene, 2-propynylene, 2-butynylene or 3-butynylene chain, optionally interrupred by one, two, or three -O- or -S-, 
atoms or -S(O)-, -S(0) 2 - or -N(R 8 )- groups. 

[0027] Particularly useful atoms or groups represented by R 10 include fluorine, chlorine, bromine or iodine atoms, 
or C^galkyl, e.g. methyl or ethyl, 6 alkylamino, e.g. methylamino or ethylamino, C,. 6 hydroxyalkyl, e.g. hydroxyme- 
thyl or hydroxyethyl, C^galkylthiol e.g. methylthiol or ethylthiol, C.,. 6 alkoxy, e.g. methoxy or ethoxy, C^ycycloalkoxy, e. 
g. cyclo-pentyloxy, haloC^alkyl, e.g. trifluoromethyl, C^.gaikylamino, e.g. methylamino or ethylamino, amino (-NH 2 ), 
aminoC^galkyl, e.g. aminomethyl or aminoethyl, C^gdialkylamino, e.g. dimethylamino or diethylamino, nitro, cyano, 
hydroxyl (-OH), formyl{HC(0)-], carboxy! (-C0 2 H), -C0 2 Alk 2 [where Alk 2 is as defined above], C^ 6 alkanoyl e.g. acetyl, 
thiol (-SH), thioCi. 6 alkyl,>e.g.;thiomethyl orthioethyl, sulphonyl (-S0 3 H), C^galkylsulphonyl, e.g. methylsulphonyl, ami- 
nosulphonyl (-S0 2 NH 2 ),* C^galkylaminosulphonyl, e.g. methylaminosulphonyl or ethylaminosulphonyl, 
C^gdialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylaminosulphonyl, carboxamido (-CONH 2 ), 
C^galkylaminocarbonyl, e.g. methylaminocarbonyl or ethylaminocarbonyl, C^gdialkylaminocarbonyl, e.g. dimethyl- 
aminocarbonyl or diethylaminocarbonyl, sulphonylamino (-NHS0 2 H), C^galkylsulphonylamino, e.g. m ethyls ulpho- 
nylamino or ethylsulphonylamino, C^dialkylsulphonylamino, e.g. dimethylsulphonylamino or diethylsulphonylamino, 
aminosulphonylamino (-NHS0 2 NH 2 ), C^galkylaminosulphonylamino.e.g. m ethyl aminos ulphony lam i no or ethylamino- 
sulphonylamino, C^gdialkylaminosulphonylamino, e.g. dimethylaminosulphonylamino or diethylaminosulphonylamino, 
C^galkanoylamino, e.g. acetylamino, C^alkanoylamino C^galkyl, e.g. acetylaminomethyl or 
C^galkoxycarbonylamino, e.g. methoxycarbonylamino, ethoxycarbonylamino or t-butoxycarbonylamino groups. 
[0028] Where desired, two R 10 substituents may be linked together to form a cyclic group such as a cyclic ether, e. 
g. a C 2 . 6 alkylenedioxy group such as ethylenedioxy. 

[0029] It will be appreciated that where two or more R 10 substituents are present, these need not necessarily be the 
same atoms and/or groups. The R 10 substituents may be present at any ring carbon atom away from that attached to 
the rest of the molecule of formula (1 ) . Thus, for example, in phenyl groups represented by Ar any substituent may be 
present at the 2-, 3-, 4-, 5- or 6- positions relative to the ring carbon atom attached to the remainder of the molecule. 
[0030] In the compounds of formula (1), when an ester group is present, for example a group -C0 2 Alk 2 this may 
advantageously be a metabolically labile ester. 

[0031] The presence of certain substituents in the compounds of formula (1) may enable salts of the compounds to 
be formed. Suitable salts include pharmaceutical ly acceptable salts, for example acid addition salts derived from inor- 
ganic or organic acids, and salts derived from inorganic and organic bases. 

[0032] Acid addition salts include hydrochlorides, hydrobromides, hydroiodides, alkyisulphonates, e.g. methanesul- 
phonates, ethanesulphonates, or isethionates, arylsulpho nates, e.g. p-toluenesulphonates, besylates or napsylates, 
phosphates, sulphates, hydrogen sulphates, acetates, trifluoroacetates, propionates, citrates, maleates, fumarates, 
malonates, succinates, lactates, oxalates, tartrates and benzoates. 

[0033] Salts derived from inorganic or organic bases include alkali metal salts such as sodium or potassium salts, 
alkaline earth metal salts such as magnesium or calcium salts, and organic amine salts such as morpholine, piperidine, 
dimethylamine or diethylamine salts. 

[0034] Particularly useful salts of compounds according to the invention include pharmaceutically acceptable salts, 
especially acid addition pharmaceutically acceptable salts. 
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[0035] In the compounds of formula (1 ), the group R 1 is preferably an optionally substituted ethyl group or, especially, 
an optionally substituted methyl group. Especially useful substitutents which may be present on R 1 groups include 
one, two or three fluorine or chlorine atoms. 

[0036] A particularly useful group of compounds of formula (1) has the formula (2): 



where R 2 is an optionally substituted cycloalkyl group; R 4 and R 5 are as defined for formula (1 ); and the salts, solvates, 
hydrates and N-oxides thereof. 

[0037] In the compounds of formulae (1) or (2) R 2 is preferably an optionally substituted methyl or cyclopentyl group. 
In particular, R 2 is a cyclopentyl group. 

[0038] The groups R 4 and R 5 in compounds of formulae (1) or (2) is each, independently, preferably an -Ar group. 
[0039] Particularly useful R 4 or R 5 groups in the compounds of formulae (1) or (2) include those R 4 or R 5 groups in 
which Ar is a monocyclic aryl group optionally containing one or more heteroatoms selected from oxygen, sulphur, or, 
in particular, nitrogen atoms, and optionally substituted by one, two, three or more R 10 substituents. In these com- 
pounds, when the group represented by Ar is a heteroaryl group it is preferably a nitrogen-containing monocyclic 
heteroaryl group, especially a six-membered nitrogen-containing heteroaryl group. Thus, In one preferred example, 
the groups R 4 and R 5 may each be a six-membered nitrogen-containing heteroaryl group. In another preferred example 
R 4 may be a monocyclic aryl group or monocyclic heteroaryl group containing an oxygen or sulphur atom and R 5 may 
be a six-membered nitrogen-containing heteroaryl group. In these examples, the six-membered nitrogen-containing 
heteroaryl group may be an optionally substituted pyridyl, pyridazinyl, pyrimidinyl or pyrazinyl group. Particular exam- 
ples include optionally substituted 2-pyridyl, 3-pyridyl or, especially, 4-pyridyh 3-pyridazinyl, ; 4^pyridazinyl; 5-pyridazinyl, 

2- pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl or3-pyrazinyl. The monocycliaaryl group may be a phenyl group 
or a substituted phenyl group, and the monocyclic heteroaryl group containing an oxygemor sulphur atom may be an 
optionally substituted 2-furyl, 3-furyl, 2-thienyl or 3-thienyl group. 

[0040] One particularly useful group of compounds of formulae (1 ) or (2) is that wherein R 4 and R 5 is each a pyridyl 
or, especially, a monosubstituted pyridyl, or preferably a disubstituted pyridyl group, or R 4 is a phenyl, thienyl or furyl, 
or substituted phenyl, thienyl or furyl group and R 5 is a pyridyl or, especially a monosubstituted pyridyl, or preferably 
a disubstituted pyridyl group. 

[0041] In this particular group of compounds and also in general in compounds of formulae (1 ) or (2), when R 4 and/ 
or R 5 is a substituted phenyl group it may be for example a mono-, di- or trisubstituted phenyl group in which the 
substituent is an atom or group R 10 as defined above. When the R 4 and/or R 5 group is a monosubstituted phenyl group 
the substituent may be in the 2-, or preferably 3-, or especially 4-position relative to the ring carbon atom attached to 
the remainder of the molecule. 

[0042] When in compounds of formulae (1 ) or (2) R 4 and/or R 5 is a substituted pyridyl group it may be for example 
a mono-or disubstituted pyridyl group, such as a mono- or disubstituted 2-pyridyl, 3-pyridyl or especially 4-pyridyl group 
substituted by one or two atoms or groups R 1 0 as defined above, in particular one or two halogen atoms such as fluorine 
or chlorine atoms, or methyl, methoxy, hydroxy! or nitro groups. Particularly useful pyridyl groups of these types are 

3- monosubstituted-4-pyridyl or 3,5-disubstituted-4-pyridyl, or 2- or 4-monosubstituted-3-pyridyl or 2,4-disubstituted- 
3-pyridyl groups. 

[0043] Compounds in which R 2 is a cycloalkyl or substituted cycloalkyl group, especially a substituted cyclopentyl 
or in particular a cyclopentyl group are also particularly useful. In this group of compounds, R 4 is preferably a monocyclic 
aryl group, particularly a phenyl or substituted phenyl group or R 4 is a six-membered nitrogen-containing monocyclic 
heteroaryl group, particularly a pyridyl or substituted pyridyl group and R 5 is a six-membered nitrogen-containing mono- 
cyclic heteroaryl group, especially a pyridyl or substituted pyridyl group in particular a 4-pyridyl or substituted 4-pyridyl 
group. 

[0044] Particularly useful compounds according to the invention are: 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-furyl) ethyl]pyridine; 
(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-thienyl)ethyl] pyridine; 
(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-3-methylimidazole; 




(2) 
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(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyridine; 
(±)-4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] pyridine; 
(±)-4-[2-(3-Cyciopentyloxy-4-methoxyphenyl)-2-(4-fluorophenylethyl] pyridine; 
(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-M^ 

(±)^-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-methoxyphenylethyl)]pyridine; 

(±)^-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-methoxyphenyl)-ethyl]pyridine; 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-methylphenyl) ethyl]pyridine; 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(3-methylphenyl)-ethyl]pyridine; 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(3-cyciopen 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-3 J 5-dichloropyridine; 

(±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyridine; 

(±)-4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) ethyl] aniline; 

(±) -4-[1 -(3-Cyclopenxyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] benzoic acid; 

(±) Ethyl N-{4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) ethyl]phenyl)carbamate; 

(±) N-{4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)-2(4-pyridyl)ethyl] phenylJN'-ethylurea; 

(±) N-{4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)]-2-(4-pyridyl) ethyljphenylacetamide; 

(±)-3-[2-(3-Cyclopentyloxy-4-nriethoxyphenyl)-2-phenylethyl] pyridine; 

(±) -4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyrimidine; 

(±) -4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-hydroxymethylphenyl)ethyl]pyridine; 

(±) -4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] benzamide; 

(±) Ethyl-4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-phenylethyl]benzoate; 

(±) N-{4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] phenyljmethanesulphonamide; or 

the resolved enantiomers thereof; and the salts, solvates, hydrates and N-oxides thereof. 
[0045] The above specifically mentioned compounds exist in two enantiomeric forms. Each enantiomer is useful, as 
are mixtures of both enantiomers. 

[0046] ...Compounds according;/to the invention are selective and potent inhibitors of PDE IV. The ability of the com-.. 

pounds to act in this-way may be simply determined by the tests described In the Examples hereinafter. 
:#[0047]^l; The- compounds according to the invention are thus of particular use in the prophylaxis and treatmerrt/of: 4" 
# human diseases^where an unwanted inflammatory response or muscular spasm (for example bladder or alirhentary "- 

smooth muscle spasm) is present and where the elevation of cAMP levels may be expected to prevent or alleviate the & 

inflammation and relax muscle. 

[0048] Particular uses to which the compounds of the invention may be put include the prophylaxis and treatment 
of asthma, especially inflamed lung associated with asthma, cystic fibrosis, or in the treatment of inflammatory airway 
disease, chronic bronchitis, eosinophilic granuloma, psoriasis and other benign and malignant proliferative skin dis- 
eases, endotoxic shock, septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of the myocardium and 
brain, inflammatory arthritis, chronic glomerulonephritis, atopic dermatitis, urticaria, adult respiratory distress syn- 
drome, diabetes insipidus, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, arterial restenosis and arthero- 
sclerosis. 

[0049] Compounds of the invention also suppress neurogenic inflammation through elevation of cAMP in sensory 
neurones. They are, therefore, analgesic, anti-tussive and anti-hyperalgesic in inflammatory diseases associated with 
irritation and pain. 

[0050] Compounds according to the invention may also elevate cAM P in lymphocytes and thereby suppress unwant- 
ed lymphocyte activation in immune-based diseases such as rheumatoid arthritis, ankylosing spondylitis, transplant 
rejection and graft versus host disease. 

[0051] Compounds according to the invention have also been found to reduce gastric acid secretion and therefore 
can be used to treat conditions associated with hypersecretion. 

[0052] Compounds of the invention suppress cytokine synthesis by inflammatory cells in response to immune or 
infectious stimulation. They are, therefore, useful in the treatment of bacterial, fungal or viral induced sepsis and septic 
shock in which cytokines such as tumour necrosis factor (TNF) are key mediators. Also compounds of the invention 
suppress inflammation and pyrexia due to cytokines and are, therefore, useful in the treatment of inflammation and 
cytokine-mediated chronic tissue degeneration which occurs in diseases such as rheumatoid or osteo-arthritis. 
[0053] Over-production of cytokines such as TNF in bacterial, fungal or viral infections or in diseases such as cancer, 
leads to cachexia and muscle wasting. Compounds of the invention ameliorate these symptoms with a consequent 
enhancement of quality of life. 

[0054] Compounds of the invention also elevate cAMP in certain areas of the brain and thereby counteract depression 
and memory impairment. 

[0055] Compounds of the invention suppress cell proliferation in certain tumour cells and can be used, therefore, to 
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prevent tumour growth and invasion of normal tissues. 

[0056] For the prophylaxis or treatment of disease the compounds according to the invention may be administered 
as pharmaceutical compositions, and according to a further aspect of the invention we provide a pharmaceutical com- 
position which comprises a compound of formula (1 ) together with one or more pharmaceutically acceptable carriers, 
5 excipients or diluents. 

[0057] Pharmaceutical compositions according to the invention may take a form suitable for oral, buccal, parenteral, 
nasal, topical or rectal administration, or a form suitable for administration by inhalation or insufflation. 
[0058] For oral administration, the pharmaceutical compositions may take the form of, for example, tablets, lozenges 
or capsules prepared by conventional means with pharmaceutically acceptable excipients such as binding agents (e. 

io g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methylceliulose); fillers (e.g. lactose, microcrys- 
talline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e. 
g. potato starch or sodium glycollate); or wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral administration may take the form of, for example, solutions, 
syrups or suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 

is before use. Such liquid preparations may be prepared by conventional means with pharmaceutically acceptable ad- 
ditives such as suspending agents, emulsifying agents, non-aqueous vehicles and preservatives. The preparations 
may also contain buffer salts, flavouring, colouring and sweetening agents as appropriate. 

[0059] Preparations for oral administration may be suitably formulated to give controlled release of the active com- 
pound. 

20 [0060] For buccal administration the compositions may take the form of tablets or lozenges formulated in conventional 
manner. 

[0061] The compounds for formula (1) may be formulated for parenteral administration by injection e.g. by bolus 
injection or infusion. Formulations for injection may be presented in unit dosage form, e.g. in glass ampoule or multi 
dose containers, e.g. glass vials. The compositions for injection may take such forms as suspensions, solutions or 
25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, stabilising, preserving 
and/or dispersing agents. Alternatively, the active ingredient may be in powder form for constitution with a suitable 
vehicle, e.g. sterile pyrogen-free water, before use. ~ » a? 

[0062] In addition to the formulations described above, the compounds of formula (-1 ) may also be formulated as a 
depot preparation. Such long acting formulations may be administered, by implantation or by intramuscular injection. 
30 [0063] For nasal administration or administration by inhalation; the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation for pressurised packs or a nebuliser, 
with the use of suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, 
carbon dioxide or other suitable gas or mixture of gases. 

[0064] The compositions may, if desired, be presented in a pack or dispenser device which may contain one or more 
35 unit dosage forms containing the active ingredient. The pack or dispensing device may be accompanied by instructions 
for administration. 

[0065] The quantity of a compound of the invention required for the prophylaxis or treatment of a particular inflam- 
matory condition will vary depending on the compound chosen, and the condition of the patient to be treated. In general, 
however, daily dosages may range from around 1 0Ong/kg to 1 0Omg/kg, e.g. around 0.01 mg/kg to 40mg/kg body weight 
40 for oral orbuccal administration, from around 10ng/kg to 50mg/kg body weight for parenteral administration and around 
0.05mg to around 1 0OOmg e.g. around 0.5mg to around 1 0OOmg for nasal administration or administration by inhalation 
or insufflation. 

[0066] The compounds according to the invention may be prepared by the following processes. The symbols Y, R 2 , 
R 4 and R 5 , when used in the formulae below are to be understood to represent those groups described above in relation 

45 to formula (1) unless otherwise indicated. In the reactions described below it may be necessary to protect reactive 
functional groups, for example hydroxy, amino, thio, or carboxy groups, where these are desired in the final product, 
to avoid their unwanted participation in the reactions. Conventional protecting groups may be used in accordance with 
standard practice [see, for example, Green, T. W. in "Protective Groups in Organic Synthesis" John Wiley and Sons, 
1981 .] It may be that deprotection will form the last step in the synthesis of compounds of formula (1). Thus, in one 

so example, compounds of formula (1) wherein R 4 and/or R 5 contains a carboxylic acid group may be prepared by de- 
protecting the corresponding compound wherein R 4 and/or R 5 contains a protected carboxyl group, such as an oxa- 
zolinyl group, e.g. 4,4-dimethyl-2-oxazolinyl, in the presence of a base, e.g. sodium hydroxide, in an acid solvent e.g. 
aqueous hydrochloric acid, at an elevated temperature, e.g. the reflux temperature. 

[0067] Thus according to a further aspect of the invention, a compound of formula (1) may be prepared by hydro- 
ps genation of a compound of formula (3): 
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Y 




(3) 



10 



[0068] The hydrogenation may be performed using for example hydrogen in the presence of a catalyst. Suitable 
catalysts include metals such as platinium or palladium, optionally supported on an inert carrier such as carbon or 
calcium carbonate; nickel e.g. Raney nickel, or rhodium. The reaction may be performed in a suitable solvent, for 
example an alcohol such as methanol or ethanol, an ether such as tetrahydrofuran or dioxane or an ester such as ethyl 
is acetate, optionally in the presence of a base, for example a tertiary organic base such as triethylamine, at for example 
ambient temperature. 

[0069] Alternatively, the reaction may be accomplished by transfer hydrogenation using an organic hydrogen donor 
and a transfer agent. Suitable hydrogen donors include for example acids, such as formic acid, formates, e.g. ammo- 
nium formate, alcohols, such as benzyl alcohol or ethylene glycol, hydrazine, and cycloalkenes such as cyclohexene 
20 or cyclohexadiene. The transfer agent may be for example a transition metal, for example palladium or platinum, op- 
tionally supported on an inert carrier as discussed above, nickel e.g. Raney nickel, ruthenium, e.g. tris(triphenylphos- 
phine)ruthenium chloride or copper. The reaction may generally be performed at an ambient or elevated temperature, 
optionally in the presence of a solvent, for example an alcohol such as ethanol or an acid such as acetic acid. 
[0070] Intermediates of formula (3) may be prepared using a Homer-Wadsworth-Emmons approach by reaction of 
25 a ketone of formula (6) [described hereinafter] with a phosphonate R 5 CH 2 PO(OAIk) 2 , where Alk is a Chalky I group 
such as a methyl group, in the presence of a base such as sodium hydride. The phosphonates for use in this reaction 
may.be prepared byconventional methods, for example by reaction of a compound R 5 CH 2 L, where L is a leaving groups 

<*■ '* ; ^sucfras.'achlorine atom with a phosphine P(OAIk) 3 . & " r i * ts ? 

^^^■^[0071] ^ln another process for the preparation of intermediates of formula (3), an alkene of. formula* (4) 



40 may be coupled in a Heck reaction with an organopalladium compound derived from a compound R 5 Hal [where Hal 
is a halogen atom such as a bromine atom] and a palladium salt such as palladium acetate in the presence of a 
phosphine such as tri-o-tolyl phosphine and a base such as triethylamine at an elevated temperature and pressure. 
[0072] Intermediate alkenes of formula (4) may be obtained by reaction of a corresponding ketone of formula (6) 
(described hereinafter) using a Wittig reaction employing a phosphonium salt such as methyltriphenylphosphonium 

45 bromide in the presence of a base such as n-butyllithium and an inert solvent such as tetrahydrofuran at, for example, 
0°C to ambient temperature. 

[0073] Intermediates of formula (3) may also be prepared by dehydration of an alcohol of formula (5): 



35 




(4) 



55 



50 



Y- 




(5) 



using an acid or base - catalysed elimination. 
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[0074] Suitable acids include for example phosphoric or sulphonic acids, e.g. 4-toluenesulphonic acid. The reaction 
may be performed in an inert organic solvent, for example a hydrocarbon such as toluene, at an elevated temperature, 
for example the reflux temperature. Base-catalysed elmination may be performed using for example trifluoroacetic 
anhydride in the presence of an organic base such as triethylamine at a low temperature e.g. from around 0°C to 

5 ambient temperature, in a solvent such as dichloromethane or tetrahydrofuran. 

[0075] In certain instances, the reaction conditions used may also cleave the group R 2 in the starting material of 
formula (4) to yield an intermediate of formula (3) where R 2 is a hydrogen atom. Such compounds may be converted 
to the required compound of formula (3) by reaction with a halide R 2 Hal (where Hal is a halogen atom such as a bromine 
or chlorine atom) as described hereinafter for the preparation of compounds of formula (1) from the corresponding 

10 compounds where R 2 is a hydrogen atom. 

[0076] The alcohols of formula (5) may be prepared by reaction of a ketone of formula (6): 



15 



20 




with an organometallic reagent R 5 CH 2 Z, where Z is a metal atom. 
[0077] Metal atoms represented by Z include, for example, a lithium atom. 
25 [0078] The reaction may be performed in a solvent such as an ether, e.g. a cyclic ether such as tetrahydrofuran, at 
a low temperature e.g. around -70°C to ambient temperature. This reaction is particularly suitable for the preparation 
of compounds of formula (1) wherein R 5 is an electron deficient group such as a 2- or 4-pyridyl group. _ & m 

•:v [0079]? Reagents R 5 CH^Z. are either known compounds or may be prepared, preferably in situ during the, above: ^ « 

* - * ^^KV^L.-^^process;- by.reaction of a compound AlkCH 2 Z [where Alk is an alkyl group such as a n-propyhgroup].with.a cbmpbund : ;. 
1? i u» t30 RScHij where necessary in the presence of a base such as an amine e.g. diisopropylamine using^he-above-meritioned 
■2i conditions. ai 
[0080] Ketones of formula (6) may be prepared by oxidation of a corresponding alcohol of formula (7): 



35 



40 




OKOHXR 4 ) 



(7) 



using an oxidising agent such as manganese dioxide in a solvent such as dichloromethane at ambient temperature. 
[0081] Alternatively, ketones of formula (6) may be prepared by reaction of a halide of formula (8): 



45 



50 




(8) 



55 



[where Hal is a halogen atom such as a bromine or chlorine atom] by halogen-metal exchange with a base such as n- 
butyllithium followed by reaction with a nitrile R^N, an acid chloride R^OCI or an ester R^OgAlk (where Alk is an 
alkyl group, e.g. a methyl group), in a solvent such as tetrahydrofuran at a low temperature, e.g. around -70°C, and 
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subsequent treatment with an acid such as hydrochloric acid at e.g. -20-C to ambient temperature. 
[0082] Alcohols of formula (7) may be prepared by reaction of an aldehyde of formula (9): 



R 2 0 




CHO 



(9) 



with an organ ometal lie compound, such as an organolithium compound R 4 Li, or a Grignard reagent R 4 MgBr, in a 
solvent, such as tetrahydrofuran, at a low temperature, e.g. around -55°C to 0°C. 

[0083] Aldehydes of formula (9) may be prepared by alkylation of a corresponding compound of formula (1 0): 




CHO 



(10) 



using a compound R 2 Hal [where Hal is as previously defined] using the reagents and conditions described hereinafter 
for the alkylation of intermediates of formula (1 8). 

[0084] Intermediates of formula (1 0) are either known compounds or may be prepared from known starting materials 

by methods analogous to those used for the preparation of the known. compounds. 

[0085] Halides of formula (8) may be prepared by alkylation of- a compound of formula (11): 



OH 




(11) 



using the reagents and conditions discussed above in relation to the alkylation of aldehydes of formula (10). 
[0086] Halides of formula (11) may be prepared by oxidation of an aldehyde of formula (12): 



CHO 




(12) 



using an oxidising agent such as 3-chloroperoxybenzoic acid in a halogenated hydrocarbon such as chloroform at a 
temperature from around 0°C to room temperature. 

[0087] In yet another process according to the invention, compounds of formula (1) may be prepared by decarbox- 
ylation of an acid of formula (13): 
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25 




(13) 

io [0088] The reaction may be carried out by treatment of the compound of formula (1 3) with a base, for example an 
inorganic base such as a hydroxide, e.g. sodium hydroxide in a solvent such as an alcohol, e.g. ethanol, at an elevated 
temperature e.g. the reflux temperature, followed by acidification of the reaction mixture to a pH of around pH4 to 
around pH6 using an acid such as an inorganic acid, e.g. hydrochloric acid, at an elevated temperature, e.g. the reflux 
temperature. 

15 [0089] If desired, the acid of formula (13) may be generated in situ from the corresponding ester or nitrile using the 
above reaction conditions, or by initial treatment with an acid. 

[0090] Intermediates of formula (13) may be prepared by reacting a compound of formula (14) 

20 




CHbCJR^R 14 

(14) 



[where R 14 is an ester of.an acid i-CQ 2 H<(e:gf;an. alky Lester such as an ethyl ester) or a group -CN], 
30 with a Grignard reagent R 4 MgBr,;in the presence of a complexing agent, e.g. a copper (I) bromide-dimethyl sulphide 

complex, or a copper (I) chloride, or with an organolithium compound, e.g. R*Li, in a solvent, e.g. tetrahydrofuran, at 

low temperature, e.g. around -40°C, followed by treatment with a base or an acid to yield the acid of formula (13) where 

R14 i s -co 2 H. The Grignard and the lithium reagents are either known compounds or may be prepared in a manner 

similar to that used to synthesise the known compounds. 
35 [0091] Compounds of formula (14) may be obtained by reacting an adehyde of formula (9) with an ester or nitrile 

R 5 CH 2 R 14 in an acid solvent, such as acetic acid, at an elevated temperature, for example the reflux temperature, in 

the presence of a base, such as ammonium acetate. 

[0092] In a further process according to the invention a compound of formula (1) wherein R 5 is a heteroaryl group 
may be generally prepared by cyclisation of a compound of formula (15): 

40 




45 v„^ NV—ch^r 4 ^^ 

(15) 

so where R is a carboxylic acid [-C0 2 H] group or a reactive derivative thereof; or a nitrile [-CN] or an imine salt with a 
bif unctional reagent W 1 R 5a W2 and, where necessary, a compound R^W 3 [where W 1 , W 2 and W 3 , which may be the 
same or different, is each a reactive functional group or a protected derivative thereof; and R 5a and R 5b are components 
of the heteroaryl group R 5 such that when added together with W 1 , W 2 and W 3 to the group R in compounds of formula 
(15) the resulting group -RW 1 R 5a W2 or -RW 1 R 5a W2R 5b W 3 constitutes the heteroaryl group R 5 ]. 

55 [0093] Reactive derivatives of carboxylic acids for use in this reaction include acid halides, (e.g. acid chlorides), 
amides, including thioamides, or esters, including thioesters. Imine salts include for example salts of formula [e.g.-C 
(OAIk)=NH2+A-, where Alk is a C^alkyl group and A" is a counterion e.g. a chloride ion]. 

[0094] In this genera! reaction the reactive functional groups represented by W 1 r W 2 or W 3 may be any suitable 
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carbon, nitrogen, sulphur or oxygen nucleophites. Particular examples include simple nucleophiles such as carbanions 
[e.g. generated by the coupling of an alkyl group with an organometallic compound], amino, thiol and hydroxyl groups. 
[0095] In general, the cyclisation reaction will initially be performed in a solvent, for example an inert solvent such 
as a halocarbon, e.g. dichloromethane, an ether, e.g. a cyclic ether such as tetrahydrofuran, or a hydrocarbon, e.g. an 
aromatic hydrocarbon such as toluene, from a low temperature, e.g. around -70°C, to around the reflux temperature, 
where necessary in the presence of a base or a thiation reagent, e.g. Lawesson's reagent, followed if necessary by 
heating, to an elevated temperature, e.g. the reflux temperature. 

[0096] Thus, in one particular example, compounds of formula (1) wherein R 5 is a benzothiazolyl, benzoxazolyl or 
benzimidazolyl group may be prepared by reaction of a compound of formula (15) where R is an acid halide, e.g. acid 
chloride, with a reagent WR^W 2 which is 2-aminothiophenol, 2-hydroxyphenol, or 1 ,2-diaminobenzene respectively 
in the presence of a base e.g. an organic amine such as pyridine, in a solvent e.g. a halocarbon such as dichlorometh- 
ane, from around -70°C to the reflux temperature. 

[0097] In another example of the general cyclisation process, a compound of formula (1 5) where R is an acid halide 
as described above may be reacted with a compound W^^W 2 which is a monoalkylmalonate, e.g. ethyl hydrogen 
malonate, followed by reaction with a compound R^W 3 which is hydrazine to give a compound of formula (1 ) wherein 
R 5 is a 5-hydroxypyrazolyl group. 

[0098] In another variation of the cyclisation process, the halide of formula (15) may be reacted with a compound 
WiR5aw2 which is BrMg(CH 2 )3[-0(CH 2 )20-] followed by reaction in an acid solution with a compound R^W 3 which is 
methylamine to yield a compound of formula (1) wherein R 5 is a N-methyl pyrrole group. 

[0099] In a further example of the cyclisation process, the halide of formula (15) may be reacted with a compound 
WiR5aw2 which is H 2 NNHCSNH 2 in an aromatic hydrocarbon such as toluene, at an elevated temperature, e.g. around 
150°C, followed by treatment with a base, e.g. an inorganic base such as sodium bicarbonate to give a compound of 
formula (1) wherein R 5 is a 1 ,2,4-triazolyl-5-thiolate group. 

[0100] Intermediate compounds of formula (15) are particularly useful and form a further aspect of the Invention. 
Active derivatives of the acids of formula (15) and other compounds of formula (15) where R is a nitrile or an imine salt 
may be prepared from the corresponding acids [where R is -C0 2 H] using conventional procedures for converting car- 
boxylic acids to such compounds, for example as described in the Examples hereinafter. , a 
[0101] Acids of formula (15) [where R is -C0 2 H] may be prepared by hydrofysing a diester of formula (16) 



where Alk is a C^alkyl group, e.g. an ethyl group, with a base, e.g. sodium hydroxide, in a solvent, e.g. dioxane, at 
an elevated temperature, e.g. the reflux temperature, followed by acidification at an elevated temperature. 
[01 02] Diesters of formula (1 6) may be prepared by reacting a diester of formula (17) 



with an organometallic reagent, such as a Grignard reagent using the conditions described above for the preparation 
of alcohols of formula (1). 

[0103] In another process according to the invention, a compound of formula (1) may be prepared by alkylation of a 
compound of formula (1 8): 




(16) 




(17) 
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HO 



5 




10 using a reagent R 2 L, where L is a leaving group. 

[0104] Leaving groups represented by L include halogen atoms such as iodine or chlorine or bromine atoms or 
sulphonyloxy groups such as arylsulphonyloxy groups, e.g. p-toluenesulphonyloxy. 

[0105] The alkylation reaction may be carried out in the presence of a base, e.g. an inorganic base such as a car- 
bonate, e.g. caesium or potassium carbonate, an alkoxide, e.g. potassium-t-butoxide, or a hydride, e.g. sodium hydride, 
15 in a dipolar aprotic solvent such as an amide, e.g. a substituted amide such as dimethylformamide or an ether, e.g. a 
cyclic ether such as tetrahydrofuran, at ambient temperature or above e.g. around 40°C to 50°C. 
[0106] Intermediates of formula (1 8) may be obtained from the corresponding protected compound of formula (1 9): 



20 x i 



25 




wherein X 1 is a protected hydroxy, group .using conventional procedures [see Green, T. W. ibid}. Thus, for example, 
where X 1 is a't-butyldimethylsilylpxyfgr6up,vthe required hydroxyl group may be obtained by treatment of the protected ^ 
30 intermediate withxtetrabutylammonium fluoride. The protected intermediate of formula (1 8) may be prepared in an » ^ s& & 1 
analogous manner to the compounds of formula (1) using the reactions described herein and appropriately protected >h 
intermediates. 

[0107] Compounds of formula (1 7) may be prepared by condensing an aldehyde of formula (9) with a malonate, e. 
g. diethylmalonate, if necessary in the presence of catalysts, e.g. piperidine and acetic acid, in an inert solvent, e.g. 

35 toluene, at elevated temperature, e.g. the reflux temperature. 

[0108] Compounds of formula (1) may also be prepared by interconversion of other compounds of formula (1). Thus, 
for example, a group represented by R 4 or R 5 in compounds of formula (1 ) may be substituted in the aryl or heteroaryl 
portions by any of the groups R 10 by an appropriate substitution reaction using the corresponding unsubstituted com- 
pound of formula (1) and a R 10 containing nucleophile or electrophile. 

40 [0109] In another example of an interconversion process a compound of formula (1) wherein the aryl or heteroaryl 
group in R 4 and/or R 5 contains a -CH 2 NH 2 substituent may be prepared by reduction of a corresponding compound 
wherein R 4 and/or R 5 contains a nitrile group, using for example a complex metal hydride such as lithium aluminium 
hydride in a solvent such as an ether e.g. diethylether. 

[01 10] In a further example, a compound of formula (1 ) wherein the aryl or heteroaryl group in R 4 and/or R 5 contains 
45 an alkanoylamino or alkanoylaminoalkyl substituent may be prepared by acylation of a corresponding compound where- 
in R 4 and/or R 5 contains a -NH 2 or alkylamino group by reaction with an acyl halide in the presence of a base, such 
as a tertiary amine e.g. triethylamine in a solvent such as dichloromethane. 

[0111] In yet another example of an interconversion process, compounds of formula (1) wherein R 4 and/or R 5 is 
substituted by an ester [C0 2 Alk 2 ] 1 e.g. an ethanoate, may be prepared by esterification of a corresponding compound 
so wherein R 4 and/or R 5 contains a carboxylic acid, using an acid halide, such as an acid chloride, e.g. acetyl chloride, 
in an alcohol, such as ethanol, at an elevated temperature, such as the reflux temperature. 

[0112] Compounds of formula (1) wherein R 4 and/or R 5 is substituted by a carboxylic acid may be prepared from 
the corresponding compound wherein R 4 and/or R 5 contains a formyl group, by oxidation with an oxidising agent, e. 
g. potassium permanganate, in a solvent, such as an alcohol, e.g. tert-butanol, at ambient temperature. 
55 [0113] In a further interconversion reaction, compounds of formula (1) wherein R 4 and/or R 5 is substituted by an 
aminoalkyl group, such as dimethylaminomethyl, may be prepared by reductive amination of a corresponding com- 
pound wherein R 4 and/or R 5 contains a formyl group, using an amine, e.g. dimethylamine, in the presence of a reducing 
agent, e.g. sodium cyanoborohydride, if necessary in the presence of a catalyst, e.g. ethanolic HCI, in a solvent, such 
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as an alcohol, e.g. methanol, at ambient temperature. 

[0114] In another example of an Intercon version reaction a compound of formula (1) wherein R 4 and/or R 5 is sub- 
stituted by a formyl group, may be reduced to the corresponding alcohol, e.g. where R 4 and/or R 5 contains a hy- 
droxymethyl group, using a reducing agent, e.g. sodium borohydride, in a solvent, such as an alcohol, e.g. ethanol, at 
5 a temperature from around 20°C to ambient temperature. The resulting alcohol may then be converted to the corre- 
sponding alkoxy derivative, e.g. methoxymethyl, by reaction with an alkyl halide or alkyl sulphonate using the methods 
and reagents described above for the alkylation of intermediates of formula (1 8). 

[01 15] In a further example of an interconversion process compounds of formula (1) wherein R 4 and/or R 5 contains 
acarboxamido (-CONHR 11 ) or an aminocarbonyl (-NHCOR 11 ) group maybe prepared by reaction of the corresponding 
10 compound wherein R 4 and/or R 5 contains a -C0 2 H or a -NH 2 group respectively by reaction with a carbamate, such 
as isobutyl chloroformate or ethyl chloroformate, in the presence of a base, such as an amine, e.g. triethylamine or N- 
methylmorpholine, in a solvent, such as dichloromethane, or a mixture of solvents, e.g. tetrahydrofuran and dimethyl- 
formamide, at a temperature from around -20°C to room temperature. 

[01 16] In a still further interconversion reaction, compounds of formula (1 ) wherein R 4 and/or R 5 is substituted by a 
15 -NHCONHR 11 group may be prepared by reacting a corresponding compound wherein R 4 and/or R 5 is substituted by 
an amino (-NH 2 ) group, with an Isocyanate, e.g. ethyl isocyanate, in a solvent, e.g. dichloromethane, at ambient tem- 
perature. 

[01 1 7] N-oxides of compounds of formula (1 ) may be prepared for example by oxidation of the corresponding nitrogen 
base using an oxidising agent such as hydrogen peroxide in the presence of an acid such as acetic acid, at an elevated 
20 temperature, for example around 70°C to 80°C, or alternatively by reaction with a peracid such as peracetic acid in a 
solvent, e.g. dichloromethane, at ambient temperature. 

[01 1 8] Salts of compounds of formula (1 ) may be prepared by reaction of a compound of formula (1 ) with an appro- 
priate acid or base in a suitable solvent or mixture of solvents e.g. an organic solvent such as an ether e.g. diethylether, 
or an alcohol, e.g. ethanol using conventional procedures. 

25 [01 1 9] Where it is desired to obtain a particular enantiomer of a compound of formula (1 ) this may be produced from 
a corresponding mixture of enantiomers using any suitable conventional procedure for resolving enantiomers. 
[0120] Thus for example diastereomeric derivatives, e.g. salts, may be.produced by reaction of a mixture of enanti- 
omers of formula (1) e.g. a racemate, and an appropriate chiral compounding, a chiral acid or base. Suitable chiral 
acids include, for example, tartaric acid and other tartrates •such*as:dibenzoyl?tart rates and ditoluoyl tartrates, sulpho- 

30 nates such as camphor suiphonates, mandelic acid and other mandelates and phosphates such as 1 , 1 '-binaphthalene- 
2,2'-diyl hydrogen phosphate. The diastereomers may then be.separated by any convenient means, for example by 
crystallisation and the desired enantiomer recovered, e.g. by treatment with an acid or base in the instance where the 
diastereomer is a salt. 

[0121] In another resolution process a racemate of formula (1) may be separated using chiral High Performance 
35 Liquid Chromatography, for example as described in the Examples hereinafter. 

[0122] Alternatively, if desired a particular enantiomer may be obtained by using an appropriate chiral intermediate 

in one of the processes described above. Thus, for example, the procedure and chiral intermediates described herein 

for the preparation of (+)-2-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]benz[d]oxazole (see Example 35) 

may be readily adapted to provide particular enantiomers of the invention. 
40 [01 23] The following examples illustrate the invention. The following abbreviations are used: DMF - dimethylforma- 

mide; THF - tetrahydrofuran; DME - dimethoxyethane; EtOAc - ethyl acetate; Et 2 0 - diethylether; Et3N - triethylamine; 

BuLi - butyllithium; LDA - lithium diisopropylamide; EtOH - ethanol; RT - room temperature. 

[0124] All 1 Hnmr spectra were obtained at 300MHz unless specified otherwise. 



45 INTERMEDIATE 1 



3-Cyclopentyloxy-4-methoxybenzaldehyde 

[01 25] Cs 2 C0 3 (21 4g, 0.66mol) was added to a mixture of 3-hydroxy-4-methoxybenzaldehyde (1 OOg, 0.66mol) and 
so cyclopentyl bromide (98g, 0.66mol) in anhydrous DMF (500ml). The reaction mixture was stirred at RT for 16h then 
treated with a further portion of cyclopentyl bromide (98g, 0.66mol) and Cs 2 C0 3 (214g, 0.66mol). After a further 6h at 
RT, the mixture was filtered and concentrated in vacuo. The residue was dissolved in CH 2 CI 2 (300ml) and washed with 
NaOH solution (10%; 2x150ml). The organic layer was dried (MgS0 4 ), concentrated in vacuo , and distilled (150°C, 
10" 2 mbar) to afford the title compound (130g) as a viscous colourless oil. ^ (CDCI 3 ) 1.5-2.0 (8H, brm, CK^), 3.87 
55 (3H, s, OMe), 4.80 (1 H, br m, OCHCH 2 ), 6.90 (1 H, d, J 8.7Hz, ArH ortho to OMe), 7.30-7.45 (2H, m, 2xArH meta to 
OMe), and 9.77(1 H.s.ArCHO). 
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INTERMEDIATE 2 

a) (3-Cyclopentyloxy-4-methoxyphenyl)phenylketone 

5 [0126] Phenyllithium (1 .5M in ether-cyclohexane, 33.5ml, SOmmol) was added dropwise to a solution of Intermediate 
1 (10.0g, 45.4mmol) in THF (50ml) at about -55°C. The reaction mixture was allowed to warm to RT overnight then 
diluted with water (1 00ml) and extracted with Et 2 0 (3x50ml). The organic extract was washed with aqueous HCI (1 %, 
70ml), brine (1 00ml), then dried (MgS0 4 ), and concentrated in vacuo to afford 1-(3-cyclopentyloxy-4-methoxyphenyl)- 
1-phenylmethanol (13.4g) as a white solid, m.p. 82.5-83°C; 5 H (CDCI 3 ) 1.5-2.0 (8H, br, m, (CH^), 2.30 (1H, br, s, 

10 OH), 3.77 (3H, s, OMe), 4.68 (1 H, br, m, OCHCH 2 ), 5.77 (1 H, s, CHOH), 6.75-6.85 (3H, m, ArH ortho to OMe + 2xArH 
meta to OMe), and 7.15-7.4 (5H, m, C 6 H 5 ); m/z 298 (M + 20%), 230 (50), 151 (30), 125 (100), 124 (33), 105 (38), and 
92(22). 

The alcohol (prepared above) (13.4g, 44.8mmol) was dissolved in CH 2 CI 2 (150ml) and treated with Mn0 2 (22g). The 
reaction mixture was vigorously stirred at RT for 18h then treated with a further portion of Mn0 2 (20g). More Mn0 2 
15 (20g) was added after 1 0h and the mixture stirred for 1 8h then filtered through Celite® and concentrated in vacuo. The 
residue was recrystallised from EtOH to afford the title compound (11 .27g; two crops) as a white crystalline solid m.p. 
59-75°C; 5 H (CDCI 3 ) 1 .5-2.1 (8H, br, m, (CH^), 3.88 (3H, s, OMe), 4.80 (1H, br m, OCHCH 2 ), 6.83 (1H, d, J 8.5 Hz, 
ArH ortho to OMe), and 7.25-7.8 (7H, m, 2xArH meta to OMe + CgHg); m/z 296 (M + 11%), 229 (17), 228 (95), 152 (12), 
151 (100), 105 (30), 77 (21), and 41 (10). 

20 

b) (3-Cyclopentyloxy-4-methoxyphenyl)(2-methoxyphenyl)ketone 

[0127] From Intermediate 4 (1.35g, 5.0mmol) and 2-methoxybenzaldehyde (0.68g, 5.0mmol). Chromatography 
(Si0 2 ; EtOAc/hexane, 1:1) afforded the title compound (1 .43g) as a white solid (Found: C, 73.53, H, 6.86. C^Hg^ 
25 requires C, 73.60; H, 6.79%); m/z (El) 326 (M + , 28%), 258 (65), 241 (82), 151 (67), 138 (32), 135 (100), and 121 (45). 

INTERMEDIATE 3 , a *s n 

5-Bromo-2-methoxyphenol y^fe^^ :s * ^.*ri?^^4# 

30 ^: .a 1 * ^M- r " & m 

[0128] A solution of 5-bromo-2-methoxybenzaldehyde (1 OOg, 0.46mol) In CHCI 3 (250ml) was cooled with an ice bath 
and 3-chloroperoxybenzoic acid (50-60% purity) (146g, 0.51 mol) in CHCI 3 (1 000ml) added. The reaction mixture was 
allowed to warm slowly to room temperature and stirred for 72h. The white solid was filtered off and the filtrate con- 
centrated in vacuo . The residue was dissolved in EtgO (200ml) and washed with 1 M sodium sulphite solution (2x200ml) 
35 then NaHC0 3 [half saturated] (3x200ml). The ether layer was washed with 10% aqueous NaOH (3x1 00ml) and the 
combined basic extract was acidified with concentrated hydrochloric acid and extracted with E^O (3x1 00ml). The 
combined organic extract was dried (MgS0 4 ) and florisll (1 Og) filtered and the solvent removed under reduced pressure 
to give the title compound (90g) as a pale brown solid. 

40 INTERMEDIATE 4 

4-Bromo-2-cyclopentyloxyanisole 

[0129] Intermediate 3 (90g)was dissolved in DMF (300ml), and treated with Cs 2 C0 3 (158g, 490mmol), and cy- 
45 clopentyl bromide (73g, 52.5ml, 490mmol). After stirring overnight, further Cs 2 C0 3 (35g, 107mmol) and cyclopentyl- 
bromide (12ml, 16.7g, 112mmol) were added and stirring continued for 2h. Further portions of cyclopentylbromide 
(10ml) and Cs 2 C0 3 were then added (14g). After stirring for 1h, the DMF was evaporated in vacuo and the residue 
diluted with water (200 ml) and extracted with E^O (3x1 00ml). The combined organic extract was washed with NaOH 
solution (5%, 2x1 00ml), water (1 00ml), then dried (MgS0 4 ) and the solvent evaporated in vacuo to give a red oil which 
50 was distilled (140°C, 0.3mbar) to afford the title compound (101g) as a colourless oil (Found: C, 53.11; H, 5.53. 
C 12 H 15 Br0 2 requires C, 53.15; H, 5.58%). 

INTERMEDIATE 5 

55 a) (3-Cyclopentyloxy-4-methoxyphenyl)(4-pyridyl)ketone 

[0130] n-BuLi (1 .45M in hexanes; 19.6ml, 28.4mmol) was added dropwise at -70°C to a solution of Intermediate 4 
(7.0g, 25.8mmoi) in THF (50ml). After stirring for 0.25h, a solution of 4-cyanopyridine (3.08g, 29.7mmol) in THF (15ml) 
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was added and maintained at -70°C for 0.75h. The reaction mixture was then allowed to warm to -1 0°C and quenched 
with aqueous HCI (10%; 60ml). The mixture was stirred for 0.5h, basified with aqueous NaOH (10%, 70ml), and ex- 
tracted with Et 2 0 (3x70ml). The extract was washed with brine (100ml), dried (MgS0 4 ), and concentrated in vacuo. 
The residue was subjected to chromatography (Si0 2 ; EtOAc/hexane, 4:1) to afford the title compound (6.34g) as a 
5 white powder. 5 H (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CH^), 3.90 (3H, s, OMe), 4.82 (1 H, br m, OCHCH 2 ), 6.84 (1 H, d, J 8.4 
Hz, ArH ortho to OMe) 7.29 (1 H, dd, J 8.4, 2.0 Hz, ArH para to cyclopentyloxy), 7.4-7.55 (3H, m, ArH ortho to cy- 
clopentyloxy + pyridine H3, Hg), and 8.73 (2H, dd, J 4.4 Hz, 1 .5 Hz, pyridine Hg, H 6 ). 

b) (3-Cyclopentyloxy-4-methoxyphenyl)(4-methylphenyl)ketone 

10 

[0131] From Intermediate 4 (2.71g, 10mmol) and 4-methylbenzonitrile (1.17g, 10mmol). Chromatography (Si0 2 ; 
E^O/hexane, 1 :1) afforded the title compound (1 .80g) as a white solid; 8 H (80MHz; CDCI 3 ) 1 .5-2.1 (8H, br m, (Ch^), 
2.44 (3H, s, ArMe), 3.92 (3H, s, OMe), 4.83 (1H, br m, OCH), 6.87 (1H, d, J 8.3 Hz, ArH ortho to OMe), 7.27 (2H, d, J 
8.0 Hz, ArH ortho to OMe), 7.36 (1H, dd, J 8.3, 2.0Hz, ArH para to cyclopentyloxy), 7.43 (1 H, d, J 2.0Hz, ArH ortho 
15 cyclopentyloxy), and 7.68 (2H, ca d, J 8.0Hz, ArH meta to Me). 

c) (3-Cyclopentyloxy-4-methoxyphenyl)(4-methoxyphenyl)ketone 

[0132] From Intermediate 35 (2.1 7g, lO.Ommol) and 4-bromoanisole (1.82g, lO.Ommol). Chromatography (Si0 2 ; 
20 EtOAc/hexane, 1:1) afforded the title compound (2.88g) as a white solid; 8 H (BOM Hz; CDCI 3 ) 1.45-2.05 (8H, br m, 
(CjiU), 3.90 (3H, s, OMe), 3.94 (3H, s, OMe). 4.83 (1 H, br m, OCH), 6.90 (1 H, d, J 8.5Hz, ArH meta to cyclopentyloxy), 
6.94 (2H, ca. d, J ca. 8.3Hz, ArH meta to OMe), 7.35 (1 H, dd, J 8.5, 2.0Hz, ArH para to OMe), 7.40 (1 H.d.J 2.0Hz, 
ArH ortho to cyclopentyloxy), and 7.80 (2H, ca. d, J 8.3 Hz, ArH ortho to OMe), nVz (El) 326 (M + , 35%), 259 (35), 258 
(97), 227 (40), 151 (80), 135 (100), 77 (22), and 41 (28). 

25 

d) (3-Cyclopentyloxy-4-methoxyphenyl)(3-methoxyphenyl)ketone 



[0133] From Intermediate 34 (2.17g, lO.Ommol) and 3-bromoanisole„(1 ,82g, dO.Ommol). Chromatography (Si0 2 ; 
EtOAc/hexane, 1:1) afforded the title compound (2.87g) assawhite^olid^Found; G, >73.60; H, 6.73. 0^2304 requires ^ 
30 C, 73.60; H, 6.79%); m/z (El) 327 (M + + 1 ,15%), 326 (M+-..+ 6*7), 259 (42), 258 (98), 241 (16), 227 (18), 152 (20), 151 
(100), 135(40), and 83 (17). & 

INTERMEDIATE 6 

35 (E) and (Z) isomers of 4-[1-(3-Hydroxy-4-methoxyphenyl)-2-(4-pyridyl) ethenyl]pyridine 

[0134] A solution of the alcohol of Example 2 (0.72g, 1 .85mmol) in toluene (120ml) containing 4-toluenesulphonic 
acid (0.88g, 4.6mmol) was heated to reflux in a Dean-Stark apparatus for 1 8h. The cooled reaction mixture was treated 
with aqueous NaOH (10%) then taken to pH 7 with concentrated hydrochloric acid. The mixture was extracted with 
40 CH 2 CI 2 (3x40ml), the extract washed with saturated NaHC0 3 (1 00ml), and Na 2 C0 3 (1 0%;2x60ml), then dried (MgS0 4 ), 
and concentrated in vacuo to afford the title compound (0.4g) as a yellow foam; 5 H (CDCI 3 ) (major isomer) 3.88 (3H, 
s, OMe), 6.6-6.9 (6H, m, ArH ortho to OMe + 2xA rH meta to OMe -»- C=C H + pyridine H3, Hg), 7.08 (2H, dd, J 4.6, 1 .6 
Hz, pyridine H3, Hg), 8.30 (2H, dd, J 4.5, 1 .6 Hz, pyridine H^ H 6 ), and 8~51 (2H, dd, J 4.4, 1 .6 Hz, pyridine h^, H 6 ), 
[the minor isomer displays a signal at 5 3.90 (3H, s, OMe)]. 

45 

INTERMEDIATE 7 

a) (E) and (Z) isomers of 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl] pyridine 

so [01 35] The alcohol of Example 1 a (3.1 3g, 8.05mmol) was dissolved in toluene (70ml) containing 4-toluenesulphonic 
acid monohydrate (1 .91 g, 10.05mmol) and the mixture heated to reflux for 1 h. The reaction mixture was poured into 
aqueous NaOH (10%; 100ml) and stirred for 5 min. The mixture was extracted with Et 2 0 (3x70ml) and the organic 
extract washed with water (80ml), and brine (80ml), then dried (MgS0 4 ), and concentrated in vacuo to afford the title 
compound (3.0g) as a viscous pale yellow oil. 5 H (CDCI 3 ) 1 .5-2.1 (8H, br m, (CH^), 3.82 (major) and 3.84 (minor) 

55 (3H, s, OMe), 4.8 (1H, br m, OCHCH 2 ), 6.6-7.4 (11 H, m, ArH ortho to OMe + 2xArH meta to OMe + 0^+ pyridine 
H3, Hs), and 8.2 - 8.35 (2H, m, pyridine H 6 ); m/z 372 (M + + 1 , 12%), 371 (M + , 40), 304 (21), 303 (100), 302 (72) 
and 274 (22). 

[0136] The following compounds were prepared using a similar procedure: 
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b) (E) and (Z) Isomers of 2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl] pyrazlne 

[0137] From the alcohol of Example 1b (570mg, 1 .5mmol) and 4-toluene sulphonic acid (about 20mg). Upon com- 
pletion, the reaction mixture was concentrated in vacuo then subjected to chromatography (Si0 2 ; E^O) to afford the 
5 title compound (520mg) as a colourless oil. 5 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (Chy^, 3.84 and 3.86 (3H, s, OMe), 4.58 
and 4.72 (1H, br m, OCH), 6.65-7.5 (9H, m, C fi H s +C=CH+ArH ortho to OMe+2xArH mete to OMe), 7.90 and 8.04 (1H, 
d, J 1 .5Hz, pyrazine H3), 8.18 and 8.21 (1 H, d, J 2.5Hz, pyrazlne H 6 ), and 8.45 and 8.48 (1 H, m, pyrazine Hg). 

c) (E) and (Z) Isomers of 3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl3-2-methoxypyrazlne 

10 ' 

[0138] From the compound of Example 7a (2.94g, 7.0mmol) and 4-toluenesulphonic acid (about 20mg) as described 
for Intermediate 7b to afford the title compound (2.67g) as a yellow oil. 5h (CDCI 3 ) 1.5-2.0 (8H, br m, (CH 2 )J, 3.80, 
3.81 , 3.83, 3.86 (2 x 3H, s, 2 x OMe), 4.50, 4.70 (1 H, br m, 

[0139] OCH), 6.60-7.5 (9H, m, CgH^ + C = C H + ArH ortho to OMe + 2 x A rH meta to OMe) and 7.7-7.95 (2H, m, 
15 pyrazine Hg.He). 

d) (i) (E) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl]-3,5-dlchloropyrldlne 
(ii) (Z) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl] -3 ,5-dlchloro pyridine 

20 

[0140] From the compound of Example 1c (1 .60g, 3.58mmoi) and 4-toluenesulphonic acid (0.85g). Purification by 
column chromatography (Si0 2 ; CH 2 CI 2 ) afforded: 

i) (E) title compound (960mg) as an off-white solid m.p. 138.5-140°C. 8 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (Chy^, 3.88 
25 (3H, s, OMe), 4.72 (1 H, br m, OCH), 6.59 (1 H, s, C=CH), 6.85 (1 H, d, J 8.4Hz, ArH ortho to OMe), 6.90 (1 H, d, J 

2.0Hz, ArH ortho to cyclopentyloxy), 6.95 (1 H, dd, J 8.4, 2.0Hz, ArH para to cyclopentyloxy), 7.0-7.1 (2H, m, H^ 
H 6 of C 6 H 5 ), 7.15-7.3 (3H > m, H3, H 4 , H5 of C 6 H 5 ), and 8.35 (2H, s f pyridine hfe, H 6 ). 6f ... j* 

andfii) (Z) title compound;(240mg) as an off-white solid, m.p. 1 55-1 56.5°C. 5 H (CDCI 3 ) 1 .4-1 .8 (8H, br m (CH^), & " r ^\ * % *f * 
- ^3:80i<([3H^s,vqMe)^4.42,(1Hi br m OCH), 6.52 (1H, d, J 2.0 OHz.m ArH ortho to cyclopentyloxy), 6.56 (1 H^rJ^m^rhmn^ * 
30 C=CH), 6.57 (1 H,'dd*J 8.4, 2.0 Hz, ArH para to cyclopentyloxy), 6.68 (1 H, d, J 8.4 Hz, ArH ortho to OMe), 7.3-7.45 ». * " " " i *tf v ' 

(5H,m, Cgljs), and 8.37 (2H, s, pyridine hfe, H 6 ). h 

e) (E) and(Z) Isomers of 3-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl]pyrldazlne 

35 [0141] From the compound of Example 7b (4.0g). Purification by chromatography (Si0 2 ; E^O) afforded the title 
compound (2.07g) as a pale yellow solid (Found: C, 77.59; H, 6.49; N, 7.24. C 24 H 24 N 2 0 2 requires C, 77.39; H, 6.50; 
N, 7.52%); 8 H (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CH^), 3.8B ,3.90 (3H, s, OMe), 4.58, 4.70 (1H, br m, OCH), 6.6-7.5 (11 H, 
m, CgJHs+Cetb+C^H + pyridazine H 4 , H^ ), and 8.85-8.90 (1 H, m, pyridazine H 6 ) ('Hnmr indicates a 3:2 E/Z ratio); 
m/z (ESI) 396 (M + +1+Na, 57%), 395 (M + +Na,100), 374 (66), 373 (78), and 305 (16). 

40 

f) (E) and (Z) Isomers of 2-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl]-4-methylpyrldine 

[0142] From the compound of Example 7c (1 .15g,2.85mmol). Purification by chromatography (Si0 2 ; EtOAc) afforded 
the title compound (1 .2g) as a pale yellow solid; 5h (CDCI 3 ) 1 .4-1 .9 (8H, br m, (Ch^U), 2.04 (major), 2.09 (minor) (3H, 
45 pyridine Me), 3.85 (major), 3.88 (minor) (3H, s, OMe), 4.58 (minor, 4.72 (major) (1H, br m, OCH), 6.4-7.5 (11 H, m, 
CgHs+CeHa+pyridine H3, C=CH), 8.5-8.55 (1 H, m, pyridine 'Hn.m.r indicates a 2:1 E/Z ratio. 

g) (E) and (Z) isomers of 4-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl]pyrimidine 

50 [0143] From the compound of Example 7d (2.55g). Purification by chromatography (Si0 2 ; Et 2 0) afforded the title 
compound (1.20g) as a pale yellow foam; 8 H (CDCI 3 ) 1.5-2.0 (8H, br m, (CH^), 3.88,3.90 (3H, s, OMe), 4.60, 4.70 
(1 H, br m, OCH), 6.44, 6.64 (1 H, d, J 5.2Hz, pyrimidine Hg), 6.65-7.0 (3H, m, Cghy, 7.2-7.45 (6H, m, CgHs+C^CH), 
8.26, 8.32 (1H, d, J 5.2Hz, pyrimidine H 6 ), and 9.10, 9.12 (1H, cas, pyrimidine Hg). 

55 h) (E) and (Z) Isomers of 4-r2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-(3-methoxyphenyl)ethenyl1pvrldlne 

[01 44] From the compound of Example 2b. Chromatography (Si0 2 ; EtOAc) afforded the title compound as a yellow 
oil(0.90g). 
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i) (E) and (Z) Isomers of 4-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-(2-methoxyphenyl)ethenyl]pyrldlne 

[0145] From the compound of Example 2c. Chromatography (Si0 2 ; EtOAc) afforded the title comound as a yellow 
oil(0.75g). 

5 

INTERMEDIATES 

(E) and (Z) Isomers of 4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyrldyl)ethenyl] pyridine 

10 [0146] A mixture of Intermediate 6 (0.48g, 1 .58mmol), Cs 2 C0 3 (0.56g,1 .73mmol), and cyclopentyl bromide (0.26g, 
1 .743mmol) in DMF (20ml) was stirred at RT overnight. A further portion of Cs 2 C0 3 (0.20g, 0.61 mmol) and cyclopentyl 
bromide (0.28g, 1 ,86mmol) was added, the mixture stirred for 1 .5h then concentrated in vacuo . The residue was sub- 
jected to chromatography (Si0 2 ; EtOAc/CH 3 OH/Et 3 N, 1 00:1 :0.4) to afford the title compound (0.42g) as a white solid, 
m.p. 136-138°C (cyclohexane); 5h (CDCI 3 ) 1.5-2.0 (8H, brm (Ch^U), 3.84 (3H, s, OMe), 4.65 (1H, br m OCHCH 2 ), 

15 6.7-6.9 (6H; m, ArH ortho to OMe+2xArH meta to OMe+C=CH + pyridine H^hy, 7.08 (2H, dd, J 4.5, 1.5 Hz, pyridine 
pyridine H^, Hg'), 8.32 (2H, dm, J 5.0 Hz pyridine H^ H 6 ), and 8.55 (2H, dd, J 4.5, 1 .5Hz, pyridine hfe', H 6 .); m/z 372 
(M + 28%), 305 (37), 304 (100), 303 (95), 275 (18), and 41 (18) 

INTERMEDIATE 9 

20 

1 -(3-Cyclopentyloxy-4-methoxyphenyl)-1 -phenylethene 

[0147] To a cold suspension (0°C) of methyl triphenylphosphonium bromide (53. 6g; 0.15mol) in THF (500ml) under 
a nitrogen atmosphere was added n-BuLI (1 .6M in hexanes; 94ml, 0.15mol) dropwise and the reaction mixture stirred 

25 at 0°C for 1 h. A solution of Intermediate 2 (29.6g, 0.1 mol) in THF (1 00ml) was added dropwise and the stirred reaction 
mixture allowed to warm to RT over 3h. The mixture was poured into 10% NH 4 CI solution (600ml) and extracted with 
CH 2 CI 2 (2x500ml). The combined organic layer was dried (MgSO^), filtered and concentrated in vacuo. The residual 
slurry was triturated with hot hexane (500ml), the precipitated-phosphine oxide filtered off and the filtrate evaporated 
in vacuo to yield the title compound (28i85g)ras''aiyellbw,oil;tOH^(CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.85 (3H, s, OMe), "* 

30 4.71 (1H, br m, OCH), 5.38 (2H, dd, J 10.5, 1*3Hz; C=CH^ 6.75-6.9 (3H, m, C^), and 7.3-7.5 (5H, m, CgHg). 

INTERMEDIATE 10 

a) (E) and (Z) Isomers of 4-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl] phenol 

35 """ ' ~ ~~" ~ *" " — ' ' " ----- 

[0148] A mixture of Intermediate 9 (2.94g, 10mmol), 4-bromophenol (2.16g, 12.5mmol), E^N (2.52g, 25mmol), tri- 
o-tolyl phosphine (0.06g, 0.2mmol) and palladium acetate (0.022g, O.lmmol) was heated in a bomb at 140°C for 16h. 
Upon cooling, the reaction mixture was diluted with NH 4 CI (10%; 50ml) and CH 2 CI 2 (50ml). The organic layer was 
separated and the aqueous layer extracted with CH 2 CI 2 (50ml). The combined organic layer was dried (MgS0 4 ), filtered 

40 and concentrated. Purification by column chromatography (Si0 2 ; hexane/E^O,!:!) yielded the title compound (1:1 
mixture of isomers) (0.8g) as a yellow foam. 6h (CDCI 3 ) 1 .2-1 .9 (8H, br m, (CK,)^, 3.81 , 3.83 (3H, s, OMe), 4.59, 4.69 
(1H, brm, OCH), 5.5, 5.63 (1H, brs, OH), 6.55-7.0 (8H, m, C^+CeHi+C-CH), and 7.15-7.35 (5H, m, C^) [N.B. 
■Hn.m.r. indicates ca 1 :1 E/Z mixture of isomers); m/z (ESI) 410 (M + +1+Na, 18%), 409 (M + +Na, 100) 387 (M++1 , 62), 
319 (38), 318 (22), 301 (19), 236 (22), and 135 (20). 

45 [0149] The following compounds were prepared using a similar procedure: 

b) (E) and (Z) Isomers of 3-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl] benzoic acid 

[0150] From Intermediate 9 (2.94g, 10mmol) and 3-bromobenzoic acid (5.03g, 25mmol). Purification by column chro- 
50 matography[SiO 2 ;10%, CH a OH/ CH 2 CI 2 ] fu rnished the title compounds (2g) as a viscous yellow oil. §h (CDCI3) 1 .45-2.0 
(8H, brm, (CHsU), 3.86, 3.87 (3H, s, OMe), 4.55, 4.7 (1H, br m, OCH), 6.65-8.25 (13H, m, Cgji+C^+CeHa+C^H), 
(COjjH not observed) [N.B. 'Hn.m.r. indicates ca 1 :1 E/Z mixture of isomers]; m/z (ESI) 437 (M + +23, 60%), 301 (67), 
281 (100), and 259 (52). 

55 c) (E) and (Z) Isomers of 4-[2-(3-Cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl] anlsole 

[01 51] From Intermediate 9 (1 .1 9g, 4.04mmol) and 4-bromoanisole (0.757g, 4.05mmol). Purification by column chro- 
matography [Si0 2 ; hexane/Et 2 0, 4:1 ] furnished the title compounds (0.78g) as a yellow oil. 5 H (CDCI 3 ) 1 .5-2.0 (8H, br 
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m, (CHgU), 3.72, 3.73 (3H, s, OMe), 3.82, 3.86 (3H, s, OMe), 4.58, 4.67 (1H, brm, OCH), 6.6-6.9 (6H, m, CeJH^xArH 
ortho to OMe+C=CH), 6.93, 7.00 (2H, d, J 8.5Hz, 2xArH meta to OMe) and 7.15-7.35 (5H, m, CgHg) [N.B. 'Hn.m.r. 
Indicates ca 1 :1 E/Z mixture of isomers]; m/z (ESI) 424 (M + +1+Na, 20%), 423 (M + +Na, 100%), 374 (12), 281 (20), 198 
(12), 132 (12) and 86 (12). 

d) (E) and (Z) Isomers of Methyl 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl]ben2oate 

[01 52] From Intermediate 9 (2.94g, 1 0mmol) and methyl 4-bromobenzoate (2.69g, 1 2.5mmol) to afford the title com- 
pounds (3.35g) as a yellow gum; 6h (CDCI 3 ) 1 .4-2.0 (8H, br m, (CH^), 3.86, 3.87 (6H, s, OMe+COgMe), 4.54, 4.67 
(1H, br m, OCH), 6.6-7.4 (11 H, m, C R H^C fi H q +C=CH+2xA rH meta to C0 2 Me), and 7.75-7.85 (2H, m, 2xArH ortho to 
C0 2 Me) [N.B. 'Hn.m.r. indicates ca 1:1E/Z mixture of isomers]; m/z (ESI) 429 (M + +1+Na, 28%), 362 (18), 361 (28), 
330 (70), and 329 (68). 

e) (E) and (Z) Isomers of 3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl]pyrldlne 

[0153] From Intermediate 9 (1 .00g, 3.4mmol) and3-bromopyridine (1 .28g, 8.1 mmol). Purification by chromatorgaphy 
(Si0 2 ; EtgO) afforded the title compound (0.50g) as a pale yellow gum; 6 H (CDCI 3 ) 1 .45-2.0 (8H, br m, (CH^), 3.85 
(major), 3.87 (minor) (3H, s, OMe), 4.55 (minor), 4.69 (major) (1 H, br m, OCH), 6.65-7.5 (1 1 H, m, CgHs+Ce^+pyridine 
H 4 ,H5+ C=C), and 8.2-8.45 (2H, m, pyridine H2,H 6 ). 

INTERMEDIATE 11 

(E) and (Z) Isomers of 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethenyl] acetoxybenzene 

[01 54] To a stirred solution of Intermediate 1 0a (0.2g, 0.52mmol) in CH 2 CI 2 (5ml), under a nitrogen atmosphere, was 
added Et 3 N (0.101g, 0.14ml, 1 mmol) followed by acetyl chloride (0.0785g, 0.071ml, 1mmol). The reaction mixture 
was stirred at RT for 4h then poured into saturated NaHC0 3 (10ml). The organic layer was separated and the aqueous 
■layer extracted with CH 2 CI 2 . The combined organic layer was dried (MgS0 4 ), filtered, and the solvent removed in vacuo 
:to furnish the title compounds (0.222g) as a colourless oil. 5h (CDCI 3 ) 1.5-1;9.3(8H#br«mr : (C^ s, 
OCOMe), 3.83, 3.86 (3H, s, OMe), 4.56, 4.67 (1H, brm, OCH), and 6.7-7.4 (13H,,m, e^+CgHi+C^+C^H) [N.B. 
•Hn.m.r. indicates ca 1 :1 E/Z mixture of isomers]; m/z (ESI) (M + +Na, 100% ), 319 (20), 281 (29), 191 (48), 127 (50) and 
55(54). 

INTERMEDIATE 12 

(E) and (Z) isomers of Methyl 3-[2-(3-cyclopentyloxy-4-methoxy phenyl)-2-phenylethenyl]benzoate 

[0155] To a cold (0°C) solution of Intermediate 10b (0.25g, 0.6mmol) in CH 3 OH (20ml) was added SOCI 2 (0.357g, 
0.22ml,3mmol) dropwise and the reaction mixture was stirred at RT for 3h. The solvent was evaporated in vacuo , the 
residue dissolved in CH 2 CI 2 (20ml) and washed with saturated NaHC0 3 (20ml). The organic phase was separated 
and the aqueous phase extracted with CH 2 CI 2 (20ml). The combined organic layer was dried (MgS0 4 ), filtered and 
the solvent evaporated in vacuo to yield the title compound (0.21 5g) as a yellow oil. 8 H (CDCI 3 ) 1.4-2.0 (8H, br m, 
(CH^), 3.82, 3.83, 3.84, 3.85 (6H, s, OMe + C02Me), 4.54, 4.69 (1H, br m, OCH), and 6.65-7.85 (13H, m, 
Cg^+C^+CeHa+C^CH) [N.B. 'Hn.m.r. indicates ca 1:1 E/Z mixture of isomers]; m/z (ESI) 429 (M + +1, 25%), 361 
(22), 329 (100), 159(12), 102 (15), and 60 (75). 

INTERMEDIATE 13 

Ethyl (E)-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) propenoate 

[0156] A mixture of Intermediate 1 (26.62g, 0.12mol), ethyl-4-pyridylacetate (1 9.92g, 0.12mol, 1eq) and ammonium 
acetate (18.63g, 0.24g, 2eq) in glacial acetic acid (200ml) was stirred at 120°C under nitrogen for 20h. The solution 
was cooled to RT and the acid removed in vacuo. The orangy/brown residue was taken up in saturated NaHC0 3 
solution to pH 8.5 and the aqueous layer extracted several times with EtOAc. The combined organic layer was washed 
(brine), dried (MgS0 4 ) and evaporated to dryness to give a yellow solid. Recrystaliisation from toluene/hexane (1st 
crop) then toluene (2nd crop) followed by column chromatography (hexane-EtOAc/hexane, 7:3) gave the title com- 
pound as a white crystalline solid, m.p. 109-110 a C. 5h (CDCI 3 ) 1.27(3H, t, J 7.1Hz, C^Chy, 1.45-1.8 (8H, br m, 
cyclopentyl H's), 3.81 (3H, s, OMe), 4.16 (1H, br m, OCH), 4.25 (2H, q, J 7.1 Hz, Ch^CH^, 6.43 (1H, d J 2.0 Hz, ArH 
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ortho to cyclopentyloxy), 6.73 (1 H, d, J 8.4 Hz, ArH ortho to OMe), 6.80 (1 H, dd, J 2.0, 8.4 Hz, ArH gara to cyclopenty- 
loxy), 7.22 (2H, dd, J 1 .6, 4.5Hz, pyridine H 3 , Hg), 7.83 (1 H, s, HC = C) and 8.64 (2H, dd, J 1 .6, 4.5 Hz, pyridine Hg, H 6 ). 

INTERMEDIATED 

5 

Ethyl 3-(3-Cyclopentyioxy-4-methoxyphenyl)-3-(4-fluorophenyl)-2-(4-pyrldyl)propanoate 

[0157] 4-Fluorophenylmagnesium bromide (2M in Et 2 0; 20.4ml, 40.8mmol)was added dropwise at -40°C over 20min 
to a suspension of copper (I) bromide-dimethyl sulphide complex (4. 1 7g, 20.4mmol) in THF (50ml). The reaction mixture 

10 was warmed to -10°C over 15 min and a solution of Intermediate 13 (5g, 13.6mmol) in THF (25ml) was added dropwise 
over 15 min. The reaction mixture was allowed to warm slowly (about 2h) to RT, and quenched with saturated aqueous 
NH 4 CI (30ml). The organic phase was extracted and evaporated. The concentrate was partitioned between EtOAc 
(150ml) and water (50ml) and filtered through Celite®. The organic extract was washed with 10% NH 4 OH (2 x 1 00ml) 
and brine (1 00ml), dried (MgS0 4 ) and evaporated to give a pale yellow gummy solid. Trituration with hot Et 2 0 provided 

15 a white solid which was filtered off and washed with cold Et 2 0. Purification by column chromatography (Si0 2 ; EtOAc/ 
hexane, 1 :1 ) furnished the title compound (2.2g) as a single isomer. 8 H (CDCI 3 ) 1 .05 (3H, t, COCHgChy, 1 .6-2.0 (8H, 
br m, (Chi,)*), 3.80 (3H, s, OCH3), 4.0 (2H, m, COChy, 4.30 (1H, d, CHAr), 4.60 (1H, d, CHC0 2 Et), 4.80 (1H, m, 
OCHCH 2 ), 6.75-7.0 (7H, m, Ar), 7.25 (2H, d, Ar), 8.45 (2H, d, Ar). 

20 INTERMEDIATE 15 



3.5-Dlchloro-4-methylpyrldlne 

[0158] 3,5-Dichloropyridine (2.04g, 13.5mmol) in THF (5ml) was added dropwise to a solution of LDA [prepared from 
25 diisopropylamine (1 .9ml, 1 3.5mmol) and n-BuLi (1 .6M; 8.4ml, 13.5mmol)] in THF (25ml) at -70°C. After stirring at this 
temperature for 5 min, iodomethane (0.85ml, 13.5 mmol) was added and the reaction mixture stirred for a further 1 .5h 
at -70°C. Saturated NaHC0 3 (20ml) and ;GH 2 CI 2 (20ml) were added, the organic phase separated, dried (MgS0 4 ), 

and concentrated in yaciK> .The t residueiwas subjected to chromatography (Si0 2 ; E^O/hexane, 1 :3) to afford the title > & " . .» 

compound (1 46g)ms^pale#e;ilow solid .;5h~(CDCI 3 ) 2.46 (3H, s, Me), and 8.36 (2H, s, pyridine H^, H 6 ). ,*i yt^<^0&$$& 

INTERMEDIATE 16 6 & 

Ethyl 3-(3-Cyclopentyloxy-4-methoxyphenyl)-2-ethoxycarbonyl propenoate 

35 [0159] A mixture of Intermediate 1 (109.8, 499.1 mmol). diethyl malonate (79.96, 499.1 mmol). piperidine (2.5ml) 
and CH 3 C0 2 H (1 2ml) in toluene (700ml) was heated to reflux in a Dean-Stark apparatus for 20h. Further portions of 
diethyl malonate (9.6g, 59.9mmol), piperidine (2.5ml), and CH 3 C0 2 H (12mi) were added and heating continued as 
before for 1 5h. The reaction mixture was concentrated in vacuo to afford the title compound (21 7g) as a brown oil. 8 H 
(CDCI 3 ) 1.33 (6H, t, J 7.1Hz, 2xC0 2 CH2Me), 1 .5-2.05 (8H, br m, (CH^), 3.88(3H, s, OMe), 4.30 (2H, q, J 7.1 Hz, 

40 COaCHgMe), 4.36 (2H, q, J 7.1 Hz, COgCh^Me), 4.73 (1H, br m, OCH), 6.85 (1H, d, J 8.1 Hz, ArH ortho to OMe), 
7.0-7.1 (2H, m, 2xArH meta to OMe), and 7.63 (1 H, s, HC=CC0 2 Et). 

INTERMEDIATE 17 

45 [0160] Diethyl 2-[(3-Cyclopentyloxy-4-methoxyphenyl)phenylmethy]propan-1-3-dioate 

[0161] Phenylmagnesium bromide (1.0M in THF;340ml, 340mmol, 1.29eq) was added over 1.5h to a solution of 
Intermediate 16 (95.6g, 264mmol) in THF (200ml) at -60°C and stirred at this temperature for a further 5h. The reaction 
mixture was allowed to warm to -20°C, quenched with 10% aqueous NH 4 CI (200ml), then extracted with EtOAc 
(3x1 00ml). The extract was dried (MgSO^, concentrated in vacuo , the residual brown oil dissolved in EtOH and allowed 

50 to crystallise overnight to afford the title compound (74.9g) as a white solid, m.p. 97-98°C. 8 H (CDCI 3 ) 1 .01 (6H, t, J 
7.1Hz, COsjCHgMe), 1.05 (3H, t, J 7.1Hz, CO^HjjMe), 1.5-2.0 (8H, br m, (Chfek), 3.77 (3H, s, OMe), 3.9-4.1 (4H, m, 
2x0020^), 4.26 (1H, d, J 12.1Hz, CHCHC0 2 Et), 4.67 (1H, d, J 12.1Hz, CHCHC0 2 Et), 4.71 (1H. br m, OCH), 
6.7-6.85 (3H, m, C^), and 7. 15-7.35 (5H, m, C 6 H 5 ). 

55 
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INTERMEDIATE 18 

3-(3-Cyclopentyloxv-4-methoxyphenyl)-3-phenylpropanoic acid 

5 [0162] A mechanically stirred solution of Intermediate 17 (70. 3g, 0.160mol) in NaOH solution (8M; 600ml) and diox- 
ane (600ml) was heated to reflux for 7h. The reaction mixture was cooled, concentrated hydrochloric acid (about 400ml) 
added dropwise to pH4 and heating carried overnight to give a homogenous solution. The dioxane was removed in 
vacuo and the mixture partitioned between CH 2 CI 2 (500ml) and H 2 0 (500ml). The organic layer was separated and 
combined with further CH 2 CI 2 extracts (3x1 50ml). The extract was dried (MgS0 4 ) and concentrated in vacuo to give 

10 the title compound (55g) as a yellow solid. 5 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CHg)^, 3.04 (2H, d, J7.9Hz, CHCh^COaH), 
3.80 (3H, s, OMe), 4.45 (1H, t, J 7.9Hz CHCH 2 C0 2 H), 4.70 (1H, br m, OCH), 6.7-6.8 (3H, m, C^), and 7.15-7.35 
(5H, m, CgHg) (N.B. COgH not observed). 

INTERMEDIATE 19 

15 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-phenylpropanoyl chloride 

[0163] SOCI 2 (14.8ml, 24. 1g, 3eq) was added to a solution of Intermediate 18 (23.0g, 67.5mmol) in CH 2 CI 2 (250ml) 
and then heated to reflux for 6h. The reaction mixture was allowed to stir at RT overnight then concentrated in vacuo 
20 to afford the title compound (23.7g) as a dark brown oil. 8 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (Chy^, 3.62 (2H, d, J 8.0Hz, 
CHCH^COCI), 3.82 (3H, s, OMe), 4.56 (1H, t, J 8.0Hz, CHCH 2 COCI), 4.73 (1H, br m, OCH), 6.7-6.85 (3H, m, C^), 
and 7.15-7.4 (5H, m, C^). 

INTERMEDIATE 20 

25 

5- (3-Cyclopentyloxy-4-methoxyphenyl)-1-[2-(1 ,3-dioxolanyl)]-5-phenyl-3-pentanone 

<v t [0164] ^solution of the Grignard reagent (1 .0M in THF, 29ml, 29.0mmol, 1 .2eq) [prepared from v2-(2-brompethyl)-jc W * 
* # ^-^^^ :(5.25g, 29.0mmol) and magnesium (10.8g, 33mmol)] was added dropwise at 4 -7p^OctOTa"SolDtidiTVof fe^|Vfc 'V ■ 

m- 30 Intermediate 19 (8.7g, 24.3mmol), in THF (200ml). The reaction mixture was stirred at -70°C for 0.5h', allowed to warm ' 
to RT over 1.75h then partitioned between Et 2 0 (200ml) and aqueous NaOH (1M; 100ml). The organic layer was 
separated and combined with a further Et 2 0 extract (1 50ml). The extract was washed with brine (50ml),dried (MgS0 4 ) 
and concentrated in vacuo . Purification by column chromatography (Si0 2 ; 20% EtOAC/hexane) furnished the title 
compound (3.95g) as an off-white waxy solid, m.p. 60-62°C. 5 H (CDCI 3 ) 1.5-2.0 (10H, br m, (CH^ + Ch^C^CO), 
35 2.46 (2H, t, J 7.5Hz, C^Ch^CO), 3.13 (2H, d, J 7.6Hz, CHCH 2 CO) t 3.7-4.0 (4H, m, O^H^O), 3.78 (3H f s, OMe), 
' 4.53 (1H, t, J 7.6 Hz, CHCH 2 CO), 4.68 (1H, m, ArOCH), 4.80 (1H, t, J 4.3Hz, OCHO), 6.65-6.8 (3H, m, Cglja), and 
7.1-7.3 (5H, m, Cghy. 

INTERMEDIATE 21 

40 

6- (3-Cyclopentyloxy-4-methoxyphenyl)-4-oxo-6-phenyl-1-hexanal 

[0165] A solution of Intermediate 20 (800mg) in a mixture of aqueous HCI (2M; 5ml) and THF (15ml) was heated at 
about 45°C for 1 .5h. The reaction mixture was concentrated to low volume (about 5ml) and partitioned between Et 2 0 

45 (50ml) and H 2 0 (1 0ml). The organic layer was separated and combined with a further E^O extract (30ml). The extract 
was washed with saturated NaHC0 3 (40ml), then brine (1 0ml), dried (MgS0 4 ) and concentrated in vacuo . The residual 
orange oil was subjected to chromatography(Si0 2 ; Et 2 0-hexane) to afford the title compound (450mg) as a pale yellow 
oil. 8 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 2.6-2.7 (4H, m, Ch^CjiCHO), 3.19 (2H, d, J 7.6Hz, CHCHgCO), 3.79 (3H, 
s, OMe), 4.52 (1H, t, J 7.6Hz, CHCH 2 CO), 4.70 (1H, br m, OCH), 6.7-6.8 (3H, m, ArH ortho to OMe + 2x ArH meta to 

so OMe), 7.1-7.3 (5H, m, C 6 H 5 ), and 9.71 (1H, s, CH 2 CHO). 

INTERMEDIATE 22 

Ethyl 5-(3-Cyclopentyloxy-4-methoxyphenyl)-3-oxo-5-phenylpentanoate 

55 

[0166] n-BuLi(1 .6M in hexanes; 29.3ml, 46.9mmol, 4.2eq) was added dropwise at -50°C to a solution of potassium 
ethyl malonate (2.95g, 22.3mmol. 2.1eq) in THF (60ml). The reaction mixture was allowed to warm to -10°C, stirred 
for 10 min, then recooled to -65°C and treated dropwise with a precooled solution of Intermediate 19 (4.0g, 11 .1mmol) 
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in THF (20ml). The reaction mixture was stirred at -65°C for 20 min, then poured into a stirred mixture of Et 2 0 (1 00ml) 
and aqueous HCI (1M; 150ml). After 0.5h, the organic phase was separated and combined with further Et 2 0 extracts 
(2x75ml). The extract was dried (MgS0 4 ), concentrated in vacuo , and the residual oil subjected to chromatography 
(Si0 2 ; 40% Et 2 0-hexane) to afford a colourless oil (3.4g) which crystallised on standing to give the title compound as 
5 a white solid, m.p. 56-58°C (EtOH). &V, (CDCI 3 ) 1 .24 (3H, t, J 7 Hz, CC^CHgMe), 1 .5-1 .9 (8H, br m t (CH^), 3.27 (2H. 
d J 7.5Hz, CHCHgCO), 3.33 (2H, s, Ch^CO^f), 3.79 (3H, s, OMe), 4.14 (2H, q, J 7 Hz, CO^HgMe), 4.52 (1H, t, J 
7.5Hz, CHCH 2 CO), 4.69 (1H, m, OCH), 6.7-6.8 (3H, m, C^), and 7.1-7.35 (5H, m, C$H 5 ). 

INTERMEDIATE 23 

10 

(±)4-[2-(3-Hydroxy-4-methoxyphenyl)-2-phenylethyl]pyrldlne 

[0167] The compound of Example 3a (430mg) in dioxane/water (20ml: 1 0ml) containing concentrated H 2 S0 4 (1 0ml) 
was heated at 90°C for 1 h. The reaction mixture was cooled, neutralised with aqueous NaHC0 3 then concentrated in 

15 vacuo . The residue was partitioned between EtOAc (25ml) and H20 (15ml), and the organic phase separated. The 
extract was washed with brine (25ml), dried (MgS0 4 ) and concentrated in vacuo. The residue was recrystallised (EtOH) 
to afford the title compound (240mg) as an off-white crystalline solid m.p. 195-197°C (Found: C, 78.66; H, 627; N, 4.59. 
C 20 H 19 N °2 requires C, 78.64; H, 6.18; N, 4.42%); 8 H (CDCI 3 ) 3.30 (2H, d, J 8 Hz, CHChy, 3.86 (3H, s, OMe), 4.13 
(1 H, t, J 8Hz, CHCH 2 ), 5.7 (1 H, br s, OH), 6.63 (1 H, dd, J 8.3Hz, ArH p_ara to OH), 6.71 (1 H, d, J 8.3Hz, ArH ortho to 

20 OMe), 6.80 (1 H, d, J 2.2Hz, A rH ortho to OH), 6.93 (2H, dd, J 4.5, 1 .5Hz, pyridine H3, H5), 7.1 -7.3 (5H, m, C 6 H 5 ), and 
8.37 (2H, dd, J 4.5 ,1 .5Hz, pyridine H^He). 

INTERMEDIATE 24 

25 (2S*,3S*) and (2S*,3R*) Ethyl 3-(3-Cyclopentyloxy)-4-methoxyphenyl)-3-r4-(1 ,3^loxolanyl)phenyl1-2-(4-pyrldyl) 
propanoate 

[0168] 2-(4-brombphenyl)-1,3rdioxolane(3.25g, 14.2mml) in THF (10ml) was added dropwise to a stirred suspension .««■. " J „ _ } "* m h t 
of magnesium tumingsi(358mg,ft4;8mmol) in THF (5ml) at 40-45°C. The resulting green solution was allowed to cool. .^^^ 
30 to RT and copper* ( I) "chloride (28mg, 0.28mmol) was added. The reaction mixture was cooled to -30°C, Intermediate ,pp v ' ' 
1 3 (4.34g, 1 1 .8mmol) in THF (1 5ml) added at -25°C to -30°C, then stirred for 1 h at -20°C and allowed to warm to RT A 
over 2h. Saturated aqueous NH 4 CI (20ml) was added, THF removed in vacuo and the concentrate partitioned between 
E^O (50ml) and water (50ml). The organic layer was separated, washed with brine (20ml), dried (MgS0 4 ), and con- 
centrated in vacuo . The residue was subjected to chromatography (Si0 2 ; EtgO to Et 2 0-EtOAc, 1 :1 ) to afford . 

35 

i) (2S*, 3R*)- title compound (1 .45g) as a colourless gum; 8 H (CDCy 1 .02 (3H, t, J 7.1 Hz, C0 2 CH2Me), 1 .5-2.0 
(8H, br m, (CH^), 3.70 (3H, s, OMe), 3.8-4.2 (6H, complex m, OfChyO + CO^hyvIe), 4.35 (1H, d, J 8.0 Hz, 
CHCHC0 2 Et), 4.55 (1H, br m, OCH), 4.60 (1H, d, J 8.0Hz, CHCHC0 2 Et), 5.78 (1H, s, OCHO), 6.5-6.65 (3H, m, 
C 6 Hg), 7.22 (2H, d, J 6.0Hz, pyridine H3, Hg), 7.35-7.5 (4H, m, C^H 4 ), and 8.45 (2H, d, J 6.0Hz, pyridine H^Hg) and 
40 ii) (2S*, 3S*) - title compound (1 .45g) as a white solid; 6^ (CDCI 3 ) 1 .03 (3H, t, J 7.1 Hz, CO^H^e), 1 .5-2.0 (8H, 

br m, (CH^), 3.80 (3H, s, OMe), 3.9-4.1 (6H, complex m, 0(01^)0 + COaCHgMe), 4.36 (1H, d, J 8.0 Hz, 
CHCHC0 2 Et), 4.60 (1H, d, J 8.0Hz, CHCHC0 2 Et), 4.78 (1H, br m, OCH), 5.66 (1H, s, OCHO), 6.78 (1H, d, J 
8.2Hz, ArH of C 6 H 3 ), 6.85-6.95 (2H, m, 2xArH of C 6 H 3 ), 7.08 (2H, d, J 6.0Hz, 2xArH of C^), 7.15-7.3 (4H, m, 
2xArH of C 6 H 4 +pyridine Ha, Hg), and 8.42 (2H, ca. d, J 6.0Hz, pyridine Ffe.He). 

45 

INTERMEDIATE 25 

(S*,R*) and (S*,S*) Ethyl 3-(3-(^clopentyloxy^-methoxyphenyl)-3-(4-trlfluoromethylphenyl)-2-(4-pyridyl) 
propanoate 

50 

[0169] 4-Bromo(trifluoromethyl)benzene (3.43ml, 24.5mmol) was added dropwise to a suspension of magnesium 
turnings (61 40^,25.3(7^101) in E^O (15ml). A crystal of iodine was added and the mixture gently warmed to initiate 
the reaction. The dark brown solution was then added dropwise via a syringe to a suspension of copper bromide- 
dimethyl sulphide complex (2.48g, 12.24mmol) in THF (30ml) at -40°C. The red-brown suspension was allowed to 
55 warm to -20°C over 0.5h then re-cooled to -40°C and treated with a solution of Intermediate 13 (3.00g, 8.1 6mmol) in 
THF (1 5ml) over 5 min. The reaction mixture was allowed to warm to RT over 2h, stirred overnight at RT, then heated 
at 40°C for 3h. The reaction mixture was quenched with NH 4 CI solution (20ml), concentrated in vacuo , and the residue 
partitioned between EtOAc (50ml) and water (25ml). The mixture was filtered through Celite® and the organic layer 
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was separated, washed with aqueous NH 4 OH (10%; 25ml), and brine (25ml), dried (MgS0 4 ), and (concentrated in 
vacuo to give a red-brown oily residue which was subjected to chromatography (Si0 2 ; Et 2 0-hexane) to afford the title 
compound (ca 1 :1 ) (2.05g) as a pale yellow gum; 5h (CDCI 3 ) 1.10-1.15 (3H, m, CC^CHgMe), 1 .5-2.0 (8H, br m, (CH^), 
3.73, 3.84 (3H, s, OMe), 3.9-4.15 (2H, m, CO^hfeMe), 4.40 (1H, d, J 8.0 Hz, CHCHC0 2 Et), 4.58, 4.80 (1H, br m, 
5 OCH), 4.6-4.75 (1H t m, CHCHC0 2 Et), 6.5-6.7, 6.8-7.05 (3H, m, C^), 7.1-7.7 (6H, m, C^H 4 + pyridine H3, Hg), and 
8.48 (2H,brs, pyridine H2,H 6 ). 

INTERMEDIATE 26 

10 (E) and (Z) isomers of 4-[2-(4-Aminophenyl)-2-(3-cyclopentyloxy-4-methoxyphenyl)ethenyl]pyridine 

[0170] Water (15ml) and trifluoroacetic acid (10ml) were added to Intermediate 13 (6.1 g) in CH 2 CI 2 (15ml) at 0°C 
and the mixture allowed to warm to RT. After 6h, the reaction mixture was concentrated in vacuo and the residue 
partitioned between 10% hydrochloric acid (50ml) and EtOAc (50ml). The aqueous layer was separated, basified to 
15 pH 14 with 20% sodium hydroxide solution, and extracted with CH 2 CI 2 (3x50ml). The extract was dried (MgS0 4 ) and 
concentrated in vacuo to give the crude title compound (4,2g). A portion (0.40g) was subjected to chromatography 
(Si0 2 ); EtOAc) to afford the title compound (0.29g); 5 H (CDCI 3 ) 1 .45-2.0 (8H, br m, (CH^), 3.80 (2H, br s, Nhy, 3.87, 
3.90 (3H, s, OMe), 4.58, 4.70 (1 H, br m, OCH), 6.6-7.2 (1 OH, CqH a + Cghij+pyridine H3, H5+C=CH), and 8.3-8.4 (2H, 
m, pyridine H^hfe); m/z (ESI) 388 (M + +1 , 1 00%). 

20 

INTERMEDIATE 27 

(4-Bromophenyl)(3-cyclopentyloxy-4-methoxyphenyl)ketone 

25 [0171] A solution of Intermediate 4 (8.00g, 29.5mmol) in THF (50ml) at -70°C was treated with n-BuLi (19.4ml, 
31.0mmol, 1.6M solution in hexanes). The slightly yellow solution was stirred at -70°C for 0.5h then a solution of 
& 4-bromobenzaldehyde (5.46g, 29.5mmol) in THF (50ml) was added via cannula. The reaction was allowed to warm to 

RT over 2h then quenched with water (25ml) and extracted with E^O (2x50m I). The extract was dried (MgS0 4 ) and 
concentrated in vacuo to give a pale yellow oil which was dissolved; imCH^CI^ (,1 50ml) :andi treated with manganese 

30 dioxide (19.24g, 0.22mol). The mixture was stirred vigorously for 20h at RTthen filtered through Celite® and the residue 
washed with CH 2 CI 2 (5x50ml). The filtrate was concentrated in vacuo to give an off-white solid which was triturated 
with hexane to give the title compound (7.50g) as a white solid; 5h (CDC! 3 ) 1.55-2.05 (8H, m, (CH^), 3.92 (3H, s, 
OMe), 4.83 (1H, m, OCH), 6.89 (1H, d, J 8.4Hz, ArH ortho toOMe), 7.33 (1H, dd, J 8.4, 2.0Hz, ArH^arato OMe), 7.42 
(1 H, d, J 2.0Hz, ArH ortho to cyclopentyloxy), and 7.55-7.7 (4H, m, C 6 H 4 ); v max (CDCI3) 2248, 1 652, 1 590, and 1 270 

35 cm- 1 ; m/z (ESI) 399 (M+ +2+Na, 100%), 397 (M + +Na, 90), 296 (16), and 236 (10). 

INTERMEDIATE 28 

a) (E) and (Z) Isomers of 4-[2-(4-Bromophenyl)-2-(3-cyclopentyloxy-4-methoxyphenyl)ethenyl]pyridine 

[0172] A solution of the compound of Example 1d (7.52g, 16.0mmol) and triethylamine (4.05g, 5.60ml, 40.0mmol) 
in CH 2 CI 2 (100ml) was cooled to 0°C and trifluoroacetic anhydride (3.70g, 2.50ml, 17.6mmol) was added dropwise. 
The orange-red solution was allowed to warm to RT over 20h then water (25ml) was added. The mixture was extracted 
with CH 2 CI 2 and the extract was dried (MgSO^, concentrated in vacuo and subjected to chromatography to give the 

45 title compound (4.73g) as a white amorphous powder. (Found: C, 66.66; H, 5.27; N, 2.99. C 25 H 24 BrN0 2 requires C, 
66.67; H, 5.37; N, 3.11%); 8 H <CDCI 3 ) 1.45-1.95 (8H, br, m, (Ct^J, 3.86, 3.88 (3H, s, OMe), 4.55, 4.70 (1H, br m, 
OCH), 6.6-6.95 (6H, m, C^, + pyridine^, Hg) + C=CH), 7.06, 7.21 (2H, d, J 8.4Hz, ArH of CqH^, 7.4-7.5 (2H, m, 
ArH of CeHi), and 8.36 (2H, ca. d, J 6.0Hz, pyridine Hg, H 6 ) ('H n.m.r. indicates a 1 :1 E/Z mixture); v max (CDCI 3 ) 1597, 
1514, and 1251 cm" 1 ; m/z (ESI) 452 (M + + 2 + Na, 100%), 450 (M + +Na, 88), 384 (30) and 382 (28). 

so [0173] The following intermediates were prepared in a manner similar to Intermediate 28a. 

b) (E) and (Z) Isomers of 4-{2-(3-Cvclopentvioxy-4-methoxyphenyl)-2-[4-(4,4-dlmethvl-2-oxazollnyl)phenyl1 
ethenyl}pyridine 

55 [01 74] From Intermediate 40 (4.75g, 9.8mmol), trifluoroacetic anhydride (2.47g, 1 .66ml, 1 1 .8mmol) and triethylamine 
(0.99g, 1 .36ml, 11 .8mmol). A portion of the residue (1 OOmg) was subjected to chromatography (Si0 2 ; EtOAc) to give 
the title compound (68mg) as a yellow foam. 8h (CDCI 3 ) 1 .39, 1 .41 (6H,s,CMe 2 ), 1.5-1.95 (8H, m, (C^), 3.85, 3.88 
(3H, s, OMe), 4.11 , 4.14 (2H, s, oxazoline Chy, 4.55, 4.69 (1H, m, OCH), 6.6-6.7 (1H, m, ArH), 6,8-6.85 (3H, m, ArH), 
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6.91 (1H, d, J 6.2Hz, pyridine H 3 , Hg), 7.23, 7.38 (2H t d, J 8.2Hz, ArH), 7.9-8.0 (2H, m, ArH), and 8.3-8.45 (2H, m, 
pyridine Hg, H 6 ); v max (CDCI 3 ) 1735, 1646, 1597 and 1318 cm" 1 ; m/z (ESI) 469 (M + , 100%). 

c) (Z)-4-[2-(3-Cyclopenty loxy-4-methoxypheny l)-2-(2-f u ry I) ethenyl]pyridine 

5 

[0175] From the compound of Example 34 (1 .Og, 2.64mmol) in CH 2 CI 2 (30ml), triethylamine (0.4g, 0.55ml, 3.96mmol) 
and trifluoroacetic anhydride (0.61 g, 0.41ml, 2.91 mmol). Work up [includes treatment with 10% NaOH solution (25ml)] 
and chromatography (Si0 2 ; EtOAc/hexane, 7:3) afforded the title compound (0.78g) as a pale pink solid m.p. 
122-123°C; (Found: C, 76.37; H, 6.46; N, 3.85. C^H^NC^ requires C, 76.43; H, 6.41; N, 3.88%) ;8 H (CDCI3) 1.45-1.9 
10 (8H, br m, (CHgk), 3.90 (3H, s, OMe), 4.65 (1 H, br m, OCH), 6.07 (1 H, d, J 3.3Hz, furan H3), 6.41 (1 H, dd, J 3.3, 1 .8Hz, 
furan H 4 ), 6.75-6.9 (5H, m, C 6 H^ + pyridine H3, Hg), 7.03 (1H, s, C=CH), 7.49 (1H, d, J 1 .6Hz, furan Hg), and 8.33 (2H, 
ca. d, J 4.6Hz, pyridine H^ Hg); m/z (ESI) 362 (M + +1 , 100%), 294 (45). 

INTERMEDIATE 29 

15 

[4-(4,4-dimethyl-2-oxazoHnyl)phenyl-3'-cyclopentyloxy-4'-methoxyphenyl)ketone 

[0176] A solution of 2-(4-bromophenyl)-4,4-dimethyloxazoline (A. J. Meyers, D. L. Temple, D. Haidukewych and E. 
D. Milhelich J. Org. Chem, 39, 2787, 1974) (53.25g, 0.21 mol) in THF (200ml) was added dropwise to magnesium 

20 turnings (6.0g, 0.25g atoms). The reaction was stirred for 2h at RT, then a solution of Intermediate 1 (46.0g, 0.21 mol) 
in THF (200ml) was added dropwise. The reaction was stirred for 1 6h then heated to reflux for 1 h, cooled to RT and 
quenched with NH 4 CI solution (200ml). The layers were separated and the aqueous layer extracted with EtOAc 
(2x250ml). The organic layer was washed with brine (250ml), dried (MgS0 4 ), then concentrated in vacuo to give an 
orange oil. The crude oil was dissolved in CH 2 CI 2 (350ml) and treated with manganese dioxide (137g, 1 .58mol) then 

25 stirred vigorously for 72h. The mixture was filtered through Celite® and the residue washed with CH 2 CI 2 (300ml). The 
filtrate was concentrated in vacuo and the residue triturated with E^O to give the title compound (59. 4g) as an off white 
amorphous powder m.p. 159°C. 8 H (CDCI 3 ) 1 .41 (6H, s, CMe 2 ), 1 .5-2.1 (8H, m, (CH2U), 3.92 (3H, s, OMe), 4.15, (2H, r * *t 
t, s, bxazoline 0^4.84 (1 H, m, OCH), 6.89 (1 H, d, J 8.4HZ, A rH ortho to OMe), 7.35 (1 H, dd, J 2.0, 8.4 Hz, ArH para...-, ^ af: » * 
- v ? V5^^u^toipMe)v:7^3:(1fHf d, J 2.0 Hz, ArH ortho to cyclopentyloxy), 7.78 (2H, d, J 8.5Hz, ArH), and 8.03t(2H,vd, J*8;5Hz^^: : (;m^ 1 

^^ArH);v m ^(CDCI 3 )1648 and 1271 cm' 1 ; m/z (ESI) 394(M + +1, 100%). ~ *" If** ' ' " 

INTERMEDIATE 30 

(E) and (Z) Isomers of 4-[-1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyrldyl)ethenyl]benzoic acid 
35 hydrochloride 

[0177] A solution of intermediate 28b (4.25gm 8.8mmol) in 1 0% aqueous HCl (15ml) was heated to reflux for 20 min. 
Aqueous NaOH solution (5M; 20ml) and EtOH (15ml) were then added and heating continued for a further 2h. The 
reaction was cooled to RT and acidified to pH 1 with 10% aqueous HCl. The mixture was extracted with CHCI 3 
40 (10x1 00ml), the organic extract was dried (MgS0 4 ) and concentrated in vacuo to give the title compound (2.83g) as 
a yellow solid; 5h (d 4 -MeOH) 1 .45-1 .8 (8H, m, (CH^), 3.86, 3.88 (3H, s, OMe), 4.66, 4.74 (1 H, brm, OCH), 6.65-7.65 
(8H, m, C=CH + C 6 Hfl+ pyridine H3, 1^+ ArH meta to C0 2 H), 8.05, 8.13 (2H, d, J ca. 8Hz, ArH ortho to C0 2 H), and 
8.46, 8.55 (2H, d, J ca. 6Hz, pyridine Hg, H 6 ) (N.B. CO^ and HCl not observed); v max (Nujol) 1 71 0, and 1 633 cm* 1 ; 
m/z (ESI) 41 6 (M + + 1 , 1 00%). 

45 

INTERMEDIATE 31 

Ethyl 3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-phenyl-2-(4-pyridyl) 
so propanoate 

[0178] Phenyl magnesium bromide (3M in THF) (2.3ml, 6.8mmol) was added to a slurry of copper (I) chloride (54mg, 
0.55mmol) in THF (20ml) at -70°C. The yellow turbid solution was stirred at -78°C for 0.25h, then Intermediate 13 
(1 .00g, 2.7mmol) in THF (10ml) was added via cannula. The reaction was stirred for 2h whilst allowing to warm to RT 
55 The mixture was quenched with saturated NH 4 CI solution (5ml) and water (20ml) then extracted with EtOAc (2x20ml). 
The extract was dried (MgS0 4 ), and concentrated in vacuo to give a yellow oil which was subjected to chromatography 
(Si0 2 ; EtOAc/hexane, 1:1) to give the title compound (0.29g) as a white solid m.p. 165-166°C. (Found: C, 75.48; H, 
7.01 ; N, 3.14. C 28 H 31 N0 4 requires C, 75.76; H, 7.00; N, 3.14%); 5h (CDCI 3 ) 1 .03 (3H r t, J 7.1Hz, COCH^e), 1 .5-2.0 
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(8H, brm, (CH^), 3.80 (3H, s, OMe), 3.9-4.0 (2H, complex m, COCH^C^), 4.35 (1 H, d, J 12.3Hz, CHCH), 4.57 (1H, 
d, J 12.3Hz, CHCH), 4.78 (1H, m, OCH), 6.75-7.1 (8H, m, aromatic CgHg + C^), 7.22 (2H, dd, J 4.6, 1 .6Hz pyridine 
H3, H5), and 8.41 (2H, dd, J 4.6, 1 .6Hz, pyridine fy, He)- v max (CDCI 3 ) 1 734, 1 602, and 1 51 6 cm-1 ; m/z (ESI) 468 (M+ 
+ Na, 20%), 446 (M+ +1, 20), 282 (22), 281 (100), and 213 (12). 

5 

INTERMEDIATE 32 

(E) and (Z) Isomers of -t-Butyl N-{4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethenyl]phenyl} 
carbamate 

10 

[0179] A mixture of diphenyl phosphoryl azide (0.61 g, 0.48ml, 2.2mmol), Intermediate 29 (1 .00g, 2.2mmol), triethyl- 
amine (0.49, 0.68ml, 4.9mmol) and t-butanol (25ml) was heated to reflux for 20h. The mixture was concentrated in 
vacuo and the resulting brown oil partitioned between CH 2 CI 2 (30ml) and 5% citric acid solution (30ml). The organic 
layer was separated, washed with water (20ml), NaHC0 3 solution (20ml), and brine (20ml), then dried (MgS0 4 ) and 
15 concentrated in vacuo to give a red oil; which was subjected to chromatography (Si0 2 ; 5% MeOH/CH 2 CI 2 ) to give the 
title compound (0.60g) as a yellow foamy solid. 8 H (CDCI 3 ) 1 .52, 1 .54 (9H, s, CMe 3 ), 1 .65-1 .9 (8H, brm, (Ch^U), 3.86, 
3.89 (3H, s, OMe), 4.56, 4.70 (1H, m, OCH), 6.6-7.4 (11H, m, ArH + C=CH+NCO), and 8.34 (2H, d, J 5.2Hz, pyridine 
Hg, H 6 ). ('H n.m.r. indicates ca. 1:1 mixture of isomers); v max (CHCI 3 ) 3441 ,1730, 1596, 1518 and 1157 cm- 1 ; m/z (ESI) 
487 (M + +1, 75%), 472 (12), and 431 (100). 

20 

INTERMEDIATE 33 

(S*,R*) and (S»,S») Ethyl 3-(3-Cyclopentyloxy^methoxyphenyl)-2-(4-pyridyl)-3-(thienyl)propanate 

25 [0180] A solution of 2-bromothiophene (0.49g, 3.0mmol) in Et20 (5ml) was added to Mg (0.08g, 3.3mmol) in Et 2 0 
(2ml) at RT. The mixture was stirred at RT for 0.3h then heated to reflux for 0.25h before adding a solution of Intermediate 
13 (1.0g, 2.72mmol) in Et 2 0-toluene (2:1; 15ml) dropwise oyer 10min at RT. The reaction mixture was stirred at RT 
for 18h then quenched with 10% NH 4 CI solution (60ml) and extracted 1 with rEtO Ac (3x50ml). The extract was washed 
with brine (80ml), dried (MgS0 4 ), and concentrated ^^cL/o ^The^esidual. brown oil was subjected to chromatography ~ 

30 (Si0 2 ; E^O/hexane, 9:1 to Et 2 0) to afford * t¥ * ; - ' ' " 

% 

(i) Intermediate 13 (205mg) and 

(ii) title compound (132mg) after recrystallisation from E^O-hexane, 1:1) as a white solid m.p. 124-126°C; 5 H 
(CDCI 3 ) 0.99 (3H, t, J 7.1 Hz, OCH^e), 1.55-2.0 (8H, br m, (CH^), 3.82 (3H, s, OMe), 3.85-4.05 (2H, m, 

35 OChyvIe), 4.26 (1 H, d, J 11 .9Hz, CHCHC0 2 Et), 4.81 (1 H, d, J 11 .9Hz, CHCHC0 2 Et), 4,85 (1 H, brm, OCH), 6.51 

(1 H, d, J 3.5Hz, thiophene Ha), 6.69 (1 H, dd, J 5.1 , 3.5Hz, thiophene H 4 ), 6.81 (1 H, d, J 8.8Hz, ArH ortho to OMe), 
6.95-7.0 (3H, m, thiophene Hg + 2xArH metaTo OMe), 7.30 (2H, ca d, J 4.6Hz, pyridine H^ hy, and 8.48 (2H, ca. 
d, J 4.6Hz, pyridine^, H 6 ); m/z (ESI) 474 (M + +Na, 28%), 452 (M + +1 , 12), 368 (25), 289 (1 2), 288 (38), 287 (1 00), 
and 219 (22). 

40 

INTERMEDIATE 34 

a) (E) and (Z) Isomers of 2-Cvclopentyloxy-4-[2-(4-fluorophenyl)-1-phenylethenyl]anisole 

45 [0181] Dimethyl 4-fluorobenzylphosphonate (432mg, 2.0ml) was aded to a mixture of sodium hydride (80mg, 
2.2mmol) and Intermediate 2 (592mg, 2.0mmol) in THF (5ml) at 0°C. The reaction mixture was stirred overnight at RT 
then quenched with NaHC0 3 solution (5ml) and extracted with E^O (25ml). The extract was washed with brine (1 0ml), 
dried (MgS0 4 ), and concentrated in vacuo to afford the title compound (1 1 5mg) as a colourless gum; 8 H (CDCI 3 ) 1 .5-1 .9 
(8H, br m, (CH^), 3.84, 3.86 (3H, s, OMe), 4.56,4.67 (1H, br m, OCH), and 6.65-7.4 (13H, m, C^ + C 6 H 4 + C^ 

so + C=CH); m/z (ESI) 390 (M + + 2, 23%), 389 (M + +1 , 92), 253 (37), and 235 (1 00). 

b) (E) and (Z) Isomers of 4-[2-(4-chlorophenyl)-1-phenylethenyl]-2-cyclopentyloxyanlsole 

[0182] From Intermediate 2 and diethyl 4-chlorobenzylphosphonate to afford the title compound as a clear oil. 
55 8 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH2U), 3.86, 3.89 (3H, s, OMe), 4.57,4.70 (1 H, br m, OCH), and 6.65-7.4 (1 3H, m, C^ 
+ CetU + CgHg + C=CH) ('Hn.m.r. indicates ca 1 :1 E:Z ratio); m/z (ESI) 429 (M + + 2 + Na, 15%), 427 (M + +Na, 45), 387 
(30), 386 (100), 301 (25), and 60 (20). 
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INTERMEDIATE 35 



3-Cydopentyloxy-4-methoxybenzonrtrlle 

5 [0183] Intermediate 1 (46.5h, 0.211mol) and hydroxylamine hydrochloride (17.60g, 0.25mol) was stirred in pyridine 
(250ml) overnight at RTT. The reaction mixture was concentrated in vacuo , the residue dissolved in formic acid (100ml) 
and heated to refluxfor 0.75h. The cooled reaction mixture was carefully poured into cold 1 0% NaOH solution, extracted 
with Et 2 0 (1x500ml, 2x100ml), the extract washed with hydrochloric acid (10%. 2x1 50ml), sodium hydroxide (10%; 
2x1 50ml), and brine (100ml), then dried (NagSO^, and concentrated in vacuo. Chromatography (Si0 2 ; Et 2 0/hexane, 

10 1 :2) afforded the title compound (39.55g) as a white solid (Found: C, 71 .85; H, 7.02; N, 6.42. C 13 H 15 N0 2 requires C, 
71 .87; H, 6.96; N, 6.45%); 6 H (CDCI 3 ) 1 .5-2.1 (8H, br m, (CH^), 3.85 (3H, s, OMe), 4.73 (1 H, br m, OCHCH 2 ), 6.83 
(1 H, d, J 8.4Hz, ArH ortho to OMe), 7.03 (1 H, d, J 1 .6Hz, ArH ortho to cyclopentyloxy) and 7.1 9 (1 H, dd, J 8.4, 1 .6Hz, 
ArH para to cyclopentyloxy); m/z 217 (M+, 14%),l50 (60), 149 (100), 134 (86), 106 (24), 77 (11), 69 (28), and 41 (69). 



15 INTERMEDIATE 36 



(3-Cyclopentyloxy-4-methoxyhenyl)(3-methoxyphenyl)ketone 

[0184] n-BuLi (1 .6M solution in hexanes; 6.7ml, 10.7mmol) was added dropwiseto Intermediate 4 (2.71 g, 10mmol) 
20 in THF (50ml) at -70°C. After 0.5h, 3-methylbenzonitrile (1 .1 7g, 1 0mmol) in THF (25ml) was added dropwise and the 
mixture allowed to warm to RT. The reaction mixture was poured into saturated NaHC0 3 solution (25ml) extracted with 
CH 2 CI 2 (2x25ml), the extract dried (Na^O^, concentrated in vacuo and the residue dissolved in dioxane (30ml) and 
10% hydrochloric acid (20ml) then heated to reflux for 3h. The cooled reaction mixture was poured into brine (25ml) 
and extracted with CH 2 CI 2 (2x 25ml). The extract was dried (N^SO^, concentrated in vacuo , and the residue subjected 
25 to chromatography (SiO z ; Et 2 0/hexane ( 1:1) to afford the title compound (2.47g); 5h (80MHz; CDCI 3 ) 1 .45-2.05 (8H, 
br m, (CH2) 4 ), 2.42 (3H, s, ArMe), 3.70 (3H, s, OMe), 4.83 (1 H, br m, OCH), 6.89 (1 H, d, J 8.3Hz, ArH ortho to OMe), 
r n *? 7;3-7.4 (2H, m, ArH meta and £§ra to C=0 of C 6 H 3 ), 7.37 (1 H, dd, J 8.3, 2.0Hz, Arttpara to OMe), -7.45 (1 H, d, J 
^ « * 2.0Hz, ArH ortho to cyclopentyloxy), and 7.5-7.6 (2H, m, ArH ortho to C=Q of C fi HJ. , ^ • a* %? * 

' ' 30 INTERMEDIATE 37 v ^ ,f 

(-)-(E)-(4S)-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)propenoyl]-4-phenyl-2-oxazolone 

[0185] A mixture of Intermediate 1 (10. Og, 45.4mmol) and malonic acid (9.45g, 90.8mmol, 2equiv) in pyridine (20ml) 

35 was stirred at 50°C until a clear solution was obtained. Ptperidine (0.68ml) was added and the mixture gradually heated 
to 80°C over 0.5h (C0 2 evolution commences) then at ca 80°C over 1 .5h and finally heated to reflux for 0.75h. The 
cooled reaction mixture was poured into cold water (250ml) and acidified, with stirring and cooling, with concentrated 
HCI (30ml). The precipitate was collected by filtration, washed with water (6x1 0ml), and dried in vacuo to afford (E)-3- 
(3-cyclopentyloxy-4-methoxyphenyl)propenoic acid (11. 3g) as a white solid; 5h (CDCI 3 ) 1.6-2.1 (8H, br m, (CH^), 

40 3.88 (3H, s, OMe), 4.80 (1H, brm, OCH), 6.30 (1H, d, J 15.9Hz, HC=CHC0 2 H), 6.87 (1H, d, J 8.5Hz, ArH ortho to 
OMe), 7.05-7.2 (2H, m, 2xArH meta to OMe), and 7.72 (1H, d, J 15.9Hz, HC=CHC0 2 H) (N.B. COj>H not observed). 
[0186] A mixture of the acid (8.03g, 30.6mmol) in thionyl chloride (10.9g, 6.7ml, 91.9mmol, 3.0equiv) and CH 2 CI 2 
(30ml) was heated to reflux for 1 h. The reaction mixture was concentrated in vacuo and the residue diluted with toluene 
(30ml) and concentrated in vacuo again to afford (Ei-3-(3-cyclopentyloxy-4-methoxyphenyl)propenoyl chloride (8.6g) 

45 as a dark crystalline solid; 5h (CDCI 3 ) 1 .5-2.1 (8H, br m, (CH^), 3.90 (3H, s, OMe), 4.81 (1 H, br m, OCH), 6.47 (1 H, 
d, J 15.4Hz, HC=CHCOCI), 6.88 (1 H, d, J 8.5Hz, ArH ortho to OMe), 7.06 (1 H, d, J 2.0Hz, ArH ortho to cyclopentyloxy), 
7.14 (1H, dd, J 8.5, 2.0Hz, ArH para to cyclopentyloxy), and 7.76 (1 H, d, J 15.4Hz, HC=CHCOCI). 
[0187] n-Butyllithium (1 .6M solution in hexanes; 17.4ml, 27.8mmol) was added dropwise to a stirred soution of 4S- 
phenyloxazolidin-2-one (4.54g, 27.8mmol) in THF (140ml) at -70°C. After 0.25h at -70°C, a cold solution of the acid 

so chloride (8.60g, 3.06mmol, 1 .1 equiv) in THF (40ml) was added to the resulting white slurry. The reaction mixture was 
stirred at -70°C for 0.5h then at 0°C for 1.5h. Saturated NaHC0 3 solution (100ml) and water (50ml) was added and 
the mixture extracted with EtOAc (100ml, 2x75ml). The extract was washed with saturated NaHC0 3 solution (50ml), 
brine (50ml), then dried (Na2S0 4 ), and concentrated in vacuo . The residua! solid (11 .9g) was triturated with hot diiso- 
propyl ether (100ml), cooled, and filtered to afford the title compound (10.9g) as white needles m.p. 107-109°C (from 

55 EtOAc/hexane, 1 :1) (Found: C, 70.71; H, 6.09; N, 3.41 . C 24 H 25 N0 5 requires C, 70.75; H, 6.19; N, 3.44%); 5h (CDCI 3 ) 
1.5-2.0 (8H, br m, (CH^), 3.86 (3H, s, OMe), 4.29 (1H, dd, J 8.7, 3.8Hz, OCHH'), 4.71 (1H, apparent t, J 8.7Hz, 
OCHH'), 4.81 (1 H, m, ArOCH), 5.55 (1 H, dd, J 8.7, 3.8Hz, CHN), 6.84 (1 H, d, J 8Hz, ArH ortho to OMe), 7.1-7.5 (2H, 
m, ArH meta to OMe), 7.25-7.45 (5H, m, C^), 7.70 (1H, d, J 15.6Hz, HC=CH), and 7.80 (1H, d, J 15.6Hz, HC=CH, 
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[a] 22 = -42° (0.1 50g/1 00ml EtOH). 

INTERMEDIATE 38 

5 3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-phenyl-1-propanol 

[0188] To a stirred solution of Intermediate 1 8 (9.0g, 2.65mmol) in THF (30ml) cooled to 0°C was added borane-THF 
complex (1 .0M in THF; 3.41 g, 1 62ml) and the reaction temperature kept below 20°C for 3h. The reaction mixture was 
warmed to RT, water (60ml) was added carefully, then 10% aqueous NaOH (100ml) and the stirring maintained for 
io o.5h. Et 2 0 (50ml) was added, the organic layer separated, washed with water (1 x30ml) and brine (1 x30ml) then dried 
(Na 2 S0 4 ). Concentration in vacuo afforded the title compound (9.1 6g) as a pale yellow oil. 

INTERMEDIATE 39 

is 3-(3-Cyclopentyloxy-4-methoxyphenyl)-3-phenyl-1-propanal 

[01 89] To Intermediate 38 (0.1 OOg, 0.31 mmol) in CH 2 CI 2 (1 0ml) was added 4A molecular sieves (1 spatula) and the 
mixture degassed before adding pyridinium chlorochromate (0.099g, 0.47mmol). Stirring was maintained for 4h at RT 
and the mixture cooled to 0°C before adding E^O (30ml). Filtration through a pad of florisil followed by concentration 
20 in vacuo afforded the title compound (0.98g) as a brown oil. 

[01 90] Examples 1,2,7 and 34 below are included for reference purposes 

EXAMPLE 1 

25 a) (±>4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxy-2-phenylethyl] pyridine 

[0191] n-Buli (1.4M in hexanes; 2.7ml,,3.7rnmol) was : added dropwise at -70°C to a solution of 4-methylpyridine 
(0.35g, 3.72mmol) in THF (20ml). After 0:5h, asolutioir of Intermediate 2 (1 .00g, 3.38mmol) in THF (4ml) was added 
over 5 min at -70°C, the mixture\stirred^o'r^1 h^at-this temperature then allowed to warm to RT over 2h. The reaction » 

30 mixture was partitioned between Et^O (50ml) and water (50ml) and the organic layer was separated. The aqueous & 
layer was further extracted with Et 2 0 (2x40ml) and the combined organic extract was dried (MgSO^ and concentrated 
in vacuo. The residue was subjected to chromatography (Si0 2 ; EtOAc-hexane) to afford, first, Intermediate 2 (300mg) 
then the title compound (738mg) as a white solid, m.p. 148-149°C (toluene-hexane) (Found : C, 77.32; H, 7.04; N, 
3.50. C^H^Og requires C, 77.09; H, 6.99; N, 3.60%); 8 H (CDCI 3 ) 1.4-1.9 (8H, br, m, (CH^), 2.3 (1H, v.br.s, OH 

35 exchanges with D 2 0), 3.51 (2H, s, CH^ pyridine), 3.78 (3H, s, OMe), 4.60 (1 H, br, m, OCHCH 2 ), 6.65-6.9 (5H, m) and 
7.15-7.4 (5H, m) (ArH ortho to OMe + 2xArH metato OMe + C R H„+ pyridine^, Hg), and 8.22 (2H, dm, J 4.5Hz, pyridine 
!±2. H 6 ): m/z 389 (M + 3%), 298 (15), 297 (69), 229 (27), 228 (37), 151 (43), 105 (100), 93 (52), 77 (24), and 41 (14). 
[0192] The following compounds were prepared in a manner similar to the compound of Example 1a. 

40 b) (±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxy-2-phenylethyl]pyrazine 

[0193] From 2-methylpyrazine (1 .0ml, 110mmol) and Intermediate 2 (3.24g, 11 .Ommol). Trituration with Et 2 0 gave 
the title compound (0.885g) as a white solid. 5 H (CDCI 3 ) 1 .45-1 .9 (8H, br, m, (Ch^U), 3.73 (2H, s, Ch^ pyrazine), 3.80 
(3H, s, OMe), 4.68 (1H, br, m, OCH), 6.22 (1H, br s, OH), 6.73 (1H, d, J 8.4 Hz, ArH ortho to OMe), 6.89 (1H, dd, J 
« 8.4, 2.0Hz, A rH para to cyclop entyloxy), 7.0 (1H, d, J 2.0Hz, ArH ortho to cyclopentyloxy, 7.1-7.5 (5H, m, C ft H«Q, and 
8.37 (3H, s, pyrazine H3, H5 H 6 ). 

c) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxyphenylethyl]-3,5-dichloropyridine 

so [0194] From Intermediate 15 (2.0g, 12.3mmol) and Intermediate 2 (3.65g, 12.3mmol). Purification by column chro- 
matography (SiO 2 ;0-2% MeOH/ CH 2 CI 2 ) afforded the title compound (1.74g) as a white solid, m.p. 129-130°C. 8 H 
(CDCI3) 1.5-1 .9 (8H, br, m, (CH^), 2.65 (1H, brs, OH), 3.85 (3H, s, OMe), 3.92 (1H, d, J 14Hz, CH^ pyridine), 3.98 
(1H, d, J 14 Hz, CHaHb pyridine), 4.57 (1H, br, m, OCH), 6.7-6.9 (3H, m, ArH ortho + 2x ArH meta to OMe), 7.2-7.4 
(5H, m, C e H 5 ), and 8,36 (2H, s, pyridine h^, H 6 ). 

55 

d) 4-[2-(4-Bromophenyl)-2-(3-cyclopentyloxy-4-methoxyphenyl)-2-hydroxyethyl]pyridine 

[0195] From 4-picoline (2.0ml, 1.90g, 20.4mmol) and Intermediate 26 (7.30g, 19.5mmol). Purification by column 
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chromatography (Si0 2 ; gradient elution 50-75%, EtOAc/hexane) gave the title compound (7.77g) as a pale yellow 
foamy solid. Found: C, 63,82; H, 5.58; N, 2.96. C^H^Bit^ requires C, 64.1 1 ; H, 5.60; N f 2.99%. &V, (CDCI 3 ) 1 .5-1 .9 
(8H, br, m, (CHo.) 4 ), 2.7 (1 H, brs, OH), 3.46 (1 H, d, J 13.1 Hz, CHaH b pyridine), 3.54 (1 H, d, J 1 3.1 Hz, CH^ pyridine), 
3.82 (3H, s, OMe), 4.64 (1 H, br m, OCH), 6.75-6.9 (5H, m, + pyridine H3, Hg), 7.21 (2H, ca. d, J 8.7Hz, ArH of 
5 C 6 H 4 ), and 8.29 (2H, ca. d, J 6.0Hz, pyridine Ho, H 6 ); v max (CDCI 3 ) 3604, 1605, 1513, and 1256 cm" 1 ; m/z (ESI) 470 
(M + +2, 20%), 468 (M+, 18), 377 (52), 375 (55), 95 (13), and 94 (100). 



INTERMEDIATE 40 



10 (±H-{2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-[4-^ 

[0196] From 4-methylpyridine (1.45g, 1.52ml), 15.6mmol) and Intermediate 29 (5.82g, 14.9mmol). Trituration with 
Et20 gave the title comound (6.61 g) as an off-white solid. 8 H (CDCI 3 ) 

1 .37 (6H, s, CMe), 1 .55-1 .8 (8H, m, (CHo.) 4 ), 2.7 (1 H, br s, OH), 3.56 (2H, br s, CHo. pyridine), 3.82 (3H, s, OMe), 4.10 
15 (2H, s, oxazoline CHg), 4.63 (1H, m, OCH), 6.75-6.9 (5H, m, ArH), 7.37 (2H, d, J 8.6Hz, pyridine h^, Hg), 7.85 (2H, d, 
J 7.3Hz ArH ortho to oxazoline) and 8.29 (2H, br s, pyridine Ho., Hg); v max . (CDCI 3 ) 3603, 1649, 1512, and 1257 crtr 1 ; 
m/z (ESI) 487 (M + +1, 100%), and 394 (61). 
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EXAMPLE 2 

a) (±H-[1 -(3-Cyclopenty loxy-4-methoxypheny -hydroxy-2-(4-pyridy l)ethyl]py rldine 



[0197] n-BuLi (1 .45M in hexanes; 5.1 ml,7.41mmol) was added dropwise at -70°C to a solution of 4-methylpyridine 
(0.69g, 7.41 mmol) in THF (20ml). After 0.5h a solution of Intermediate 5 (2.0g, 6.73mmol) in THF (1 0ml) was added 
25 dropwise over 5 min. The reaction mixture was stirred for 0.5h at -70°C then at RT for 0.5h. Water (50ml) was added 
and the mixture extracted with EtOAc (3x60ml). The extract was washed with brine (80ml), dried (MgS0 4 ), and con- 
n centrated in vacuo. The residue was subjected to chromatography (Si0 2 ; EtOAc to EtOAc/CH 3 OH, 9:1) to afford the 

, title compound (2.33g) as a white amorphous solid m.p. 99-1 03°C- <-6 H (CDCI 3 ).,1 .5-2:0 (9H,- br, m, (CHo^ + OH), 3.49 

r (2H, d, J 2.3 Hz, CH2 COH), 4.65 (1 H, br m, OCHCH 2 ); 6.7-6.9 (5H f ^m^ArH;ortho to\OMe+ 2xArH meta to OMe + 

30 pyridine H3, hy, 7.20 (2H, dd, J 4.6, 1 .6 Hz, pyridine Hj, hy, 8i2~(2M, dd, J 4:8; 1 .6 Hz, pyridine Ho., H 6 ), and 8.40 
(2H, dd, J 4.6, 1 .6 Hz, pyridine Ho, H 6 ); m/z 390 (M+ 3%), 298 (21), 297 (14)7230 (21), 229 (91), 151 (100), 106 (22), 
93 (27), 78 (12), and 41 (23). 

[0198] The following compounds were prepared in a manner similar to the compound of Example 2a. 

35 b) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxy-2-(3-methoxyphenyl)ethyl]pyridine 

[0199] From Intermediate 5d (1.95g, 6.0mmol) and 4-methypyridine (0.58ml, 6.0mmol). Chromatography (Si 2 0; 
EtOAc) afforded the title compound as a yellow oil (2.1 6g). &h (CDCI 3 ) 1 .45-1 .9 (8H, br, m, (CHo^, 2.4 (1 H, br s, OH), 
3.53 (2H, s, CHo. pyridine), 3.74 (3H, s, OMe), 3.82 (3H, s, OMe), 4.64 (1 H, br m, OCH), 6.7-7.0 (8H, m, C^ + pyridine 
40 Hg, Hg + 3xArH of C 6 H 4 ), 7.22 (1 H, ca. t, J ca. 7.6Hz, ArH of C 6 H 4 ), and 8.31 (2H, dd, J 4.4, 1 .6 Hz, pyridine Ho., Hfi). 

c) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2(hydroxy-2-(2-methoxyphenyl)ethyl]pyridine 

[0200] From Intermediate 2c (2.44g, 7.5mmol) and 4-methyipyridine (0.78ml, 8.0mmol). Chromatography (Si0 2 ; 
45 EtOAc) afforded the title compound (2.5g). 

d) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(hydroxy-2-(4-methylphenyl)ethyl]pyrldine 

[0201] From Intermediate 5b (1.41g, 4.54mmol) and 4-methylpyridine (0.49ml, S.Ommol). Chromatography (Si0 2 ; 
so EtoO) afforded the title compound as a gum (1 .45g); 8 H (CDCI 3 ) 1 .5-1 .9 (8H, br, m, (CHo.)^, 2.25 (1H, br s r OH), 2.33 
(3H, S, ArMe), 3.53 (2H, s, CHo. pyridine), 3.81 (3H, s, OMe), 4.63 (1H, br m, OCH), 6.7-6.85 (5H, m, Cg^ + pyridine 
H3., Hs), 7.11 (2H, d, J 8.1 Hz, ArH of C 6 H 4 ), 7.24 (2H, d, J 8,1 Hz, ArH of C 6 H 4 ), and 8.32 (2H, ca. d, J 4.6 Hz, pyridine 
Hp , Hq)- 

55 e ) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxy-(4-methoxyphenyl)ethyl]pyridlne 

[0202] From Intermediate 5c (2.46, 7.55mmol) and 4-methylpyridine (0.81ml, 8.3mmol). Chromatography (Si0 2 ; 
EtOAc) afforded the title compound as a gum (2.21 g). 



28 



EP 0 626 939 B1 

f) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl^2-hydroxy-2-(3"methylphenyl)ethyl]pyrldlne 

[0203] From Intermediate 2f (2.12g, 6.85mmol) and 4-methylpyridine (0.68ml, 7.0mmol). Chromatography (Si0 2 ; 
Et20) afforded the title compound (2,08g) gum; 6 H (CDCI 3 ) 1 .5-1 .9 (8H, br, m, (Chy^, 2.31 (3H, s, ArMe), 3.53 (2H, 
5 s, Cji pyridine), 3.82 (3H, s, OMe), 4,64 (1H, br m, OCH), 6.75-6.9 (5H, m, + pyridine H^ hy, 7.0-7.25 (4H, m, 
C 6 H 4 ), and (2H, dd, J 4.5, 1 .6Hz, pyridine hfe, H 8 ). (NJ3. OH no observed). 

EXAMPLE 3 

10 a) (±>4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2'phenylethvl] pyridine 

[0204] Intermediate 7a (3.0g, 8.09mmol) in THF (50ml) was treated with 1 0% Pd/C (about 500mg) and hydrogenated 
over 38h at RT. The reaction mixture was filtered through Celite® and the filtrate concentrated in vacuo. The residue 
was subjected to chromatography (Si0 2 ; EtOAc/hexane 1 : 1 ) to afford the title compound (1 .87g) as a clear oil which 

15 slowly crystallised on standing (Found : C, 79.87; H, 7.26; N, 3.69. C 25 H 27 N0 2 requires C, 80.40; H, 7.29; N, 3.75%); 
8 H (CDCI3) 1.5-2.1 (8H, br, m, (CH^), 3.27 (2H, d, J 8.0Hz, Ch^ pyridine), 3.75 (3H, s, OMe), 4.12 (1H, t, J 8.0 Hz, 
PhCHChy, 4.61 (1H, br m, OCHCH 2 ), 6.5-6.7 (3H7m, ArH ortho to OMe + 2xArH meta to OMe), 6.87 (2H, dm, J 
4.5Hz, pyridine H3, Hg), 7.05-7.2 (5H, m, C^) and 8.32 (2H, dm, J 4.5Hz, pyridine h^, H 6 ); m/z 373 (M + 7%), 281 
(38), 214 (16), 213 (100), 181 (10), and 152 (11). 

20 Treatment of the free base (1 .08g, 2.90mmol) in Et 2 0 (1 0ml) with ethereal HCI gave, after decantation, the title com- 
pound hydrochloride (1 .182g) as a white solid. 8 H (CDCI 3 ) 1 .5-1 .7 (2H, br s, cyclopentyl H), 1 .75-1 .95 (6H, br s, cy- 
clopentyl H),3.58 (2H, d, J 7.8Hz, CH2 pyridine), 3.80 (3H, s, OMe), 4.18 (1H, t, J 7.8 Hz, CHCH 2 pyridine), 4.67 (1H, 
br m, OCH), 6.67 (2H, brm, ArH), 6.76 (1 H, m, ArH), 7.1 -7,35 (5H, m, Cgl^), 7.45 (2H, d, J 6.5 Hz, pyridine H3, Hg) 
and 8.50 (2H, d, J 6.5 Hz, pyridine H 6 ). 

25 [0205] The following compounds were prepared in a similar manner to the compound of Example 3a. 

b) (±>-4-[2-(3-Cyclopentyloxy-4"methoxyphenyl)-2-phenylethyl1 phenol ^ ? :JL * 

; 1 tf. ^ t - « '« ^ ' fc 

[0206]* £Fromvlntermediate!,10a*(0.46g, 1.19mmol) in CH 3 OH (40ml). Removal of the solvent in vacuo gave the titje, > ^t>T^m&ci&i&&«^ 

30 compound :(0.45g) as a yelloW oil; S H (CDCI 3 ) 1 .4-1 .9 (8H, br, m, (Chy^, 3.20-3.23 (2H, m, PhCHChy, 3.70 (3H, s, A : fitf"* ' - : Z 
OMe), 4.07 (1 H, t, J 8:0 Hz, PhCHChy, 4.64 (1 H, br m, OCH), 5.88 (1 H, br s, OH), 6.59 (2H, ca d, J 8.6 Hz, ArH ortho jr ; 
to OH), 6.65-6.75 (3H, m, Cghy, 6.81 (2H f ca d. J 8.6Hz, ArH meta to OH), and 7.1 -7.25 (5H, m, CgHs); m/z (ESI) 41 1 
(M + + Na, 100%), 215 (15), and 197 (50). 

35 c) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] anlsofe 

1 ■ 1 

[0207] From Intermediate 10c (0.47g, 1 .18mmol) in CH 3 OH/dioxane (1 :1 , 50ml). Removal of the solvent in vacuo 
gave the title compound (0.45g) as a colourless oil; 5h (CDCI 3 ) 1 .5-1 .9 (8H, br, m, (CH^), 3.24 (2H, ca d, J ca 8.0Hz, 
PhCHChk), 3.68 (3H, s, OMe), 3.74 (3H, s, OMe),4.09 (1H, t, J 8.0 Hz, PhCHCH 2 ), 4.63 (1H, br m, OCH), 6.65-6.75 
40 (5H, m, C ft H A + 2xA rH ortho to OMe), 6.89 (2H, ca d, J 8.5Hz,2xArH meta to OMe), and 7.1-7.25 (5H, m, C ft H s ); m/z 
(ESI) 426 (M+ + 1+Na, 25%), 425 (M+ +Na, 100), 279 (24), 236 (48), 211 (30), 183 (25), 151 (36), 119 (48), 87 (78), 
and 65 (25). 

d) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] acetoxybenzene 

45 

[0208] From Intermediate 1 1 (0.14g, 0.33mmol) in CH 3 OH/dioxane (1:1, 40ml). Removal of the solvent in vacuo gave 
the title compound (0.13g) as a colourless oil; 8 H (CDCI 3 ) 1 .5-1 .9 (8H, br, m, (CH^), 2.24 (3H, s, COMe), 3.30 (2H, 
d, J 7.7Hz, PhCHCK,), 3.78 (3H, s, OMe), 4.11(1 H, t, J 7.7 Hz, PhCHCH 2 ), 4.65 (1 H, br m, OCH), 6.65-6.8 (3H, m, 
Cgtb), 6.88 (2H, d, J 8.5Hz, 2xArH of CgH^, 6.98 (2H, d, J 8.5Hz, 2xArH of C 6 H 4 ), and 7.1-7.3 (5H, m, C^); m/z 
so (ESl)453(M + + NaJ00%). 

e) (±V2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyrazlne 

[0209] From Intermediate 7b (520mg) in THF/EtOH (1 2ml, 1 :5). Purification by column chromatography (Si0 2 ; Et 2 0) 
55 gave the title compound (114mg) as a white solid, m.p. 71.5-72°C. 8 H (CDCI 3 ) 1.4-1.9 (8H, br, m, (CHgU), 3.50 (2H, 
d, J 8.0 Hz, CHgCH), 3.78 (3H, s, OMe), 4.51 (1H, t, J 8.0Hz, CHCH 2 ), 4.66 (1H, br m, OCH), 6.7-6.75 (3H, m, ArH 
ortho to OMe + 2xArH meta to OMe ), 7.15-7.3 (5H, m, C 6 Hs), 8.17 (1H, d, J 1.5Hz, pyrazine hfe), 8.31 (1H, d, J 2.5Hz, 
pyrazine Hg), and 8.47 (1H, m, pyrazine H 6 ). 
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0 (±)-3'[2-(3-Cyclopentyloxy-4-methoxypheny1)-2-phenylethyl]-2-methoxypyrazlne 

[0210] From Intermediate 7c (2.67g, 6.6mmol) in THF/EtOH (21ml, 1:20). Purification by column chromatography 
(Si0 2 ; CH 2 CI 2 ) furnished the title compound (2.55g) as a colourless oil; 6 H (CDCI 3 ) 1 .5-1 .9 (8H , br m (CH^), 3.42-3.60 
(2H, m, CHCH^), 3.77 (3H, s, OMe), 3.89 (3H, s, OMe), 4.67 (1H, t, J 8.0 Hz, CHCH 2 ), 4.67 (1H, br m, OCH), 6.7-6.8 
(3H, m, A rH ortho to OMe + 2 x ArH meta to OMe), 7.1 -7.3 (5H, m, CgHg), 7.85 (1 H, d, J 2.8Hz, pyrazine H), and 7.96 
(1 H,d, J 2.8Hz, pyrazineH). 

g) (±) Methyl 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenyl ethyl]benzoate 

[0211] From intermediate 10 d (3.00g, 7.0mmol) in CH 3 OH/THF (1:1, 100ml) to afford the title compound (2.87g) as 
a colourless gum; 5 H (CDCI 3 ) 1 .5-1 .9 (8H, br m (CH^), 3.34-3.37 (2H, m, PhCHChy, 3.78 (3H, s, OMe), 3.87 (3H, 
s, OMe), 4.15 (1 H, t, J 8.0 Hz, PhCHCH 2 ), 4.63 (1 H, brm, OCH), 6.65 (1 H, dd, J 7.8, 2.0Hz, ArH para to cyclopentyloxy), 
6.69 (1 H, d, J 2.0Hz, ArH ortho to cyclopentyloxy), 6.73 (1 H, d, J 7.8Hz, ArH ortho to OMe), 7.05 (2H, ca. d, J 8.5Hz, 
2xArH meta to C0 2 Me), 7.15-7.3 (5H, m, CgHg), and 7.83 (2H, ca. d, J 8.5Hz 2xArH ortho to CO s Me); m/z (ESI) 454 
(M + +1+Na, 40%), 453 (M + +Na,100), 301 (12), 239 (10), and 213 (17). 

h) (±) Methyl 3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]benzoate 

[0212] From Intermediate 12 (140mg, 0.33mmol) in CH 3 OH/THF (1 :1 , 20ml) to afford the title compound (137mg) 
as a colourless gum. 8 H (CDCI 3 ) 1.5-1.9 (8H, brm (CH^), 3.34-3.37 (2H, m, PhCHChy, 3.78 (3H, s, OMe), 3.88 (3H, 
s, OMe), 4.1 7 (1 H, t, J 8.0 Hz, PhCHCH 2 ), 4.64 (1 H, br m, OCH), 6.65-6.75 (3H, m, Cghy, 7.1-7.3 (7H, m, C 6 H 5 +2xArH 
meta and para to C0 2 Me), and 7.75-7.85 (2H, m, 2xArH ortho to C0 2 Me); m/z (ESI) 453 (M + +Na, 100%). 

i) (±) -3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyrldazlne 

[021 3] From Intermediate 7e (1 .87g). Purification.by chromatographyHSi0 2 ; Et 2 0-EtOAc) afforded the title compound 
(0.91g) as a pale yellow oil; 5 H (CDCI 3 )/I .5-1.9 (8H, ,brW(^) 4 ) l 3.6-3.7 (2H, m, CHChy, 3.80 (3H, s, OMe), 4.55 
(1H, t, J 8.0Hz, CHCH 2 ), 4.65 (1H r ,br,m;,;OCH)-;6>7-6.8 (3H;»m, C^), 6.93 (1H, dd, J 8.5, 0.8Hz, pyridazine H 4 ), 
7.1-7.3 (6H, m, C^*, pyridazine H5), and .8.97 (1 Hf*dd f J 5.5, 0.8Hz, pyridazine H 6 ); m/z (ESI) 397 (M++23, 70%), 
375 (M + +1 , 72), and 281 (100). & 

Q) (±)-3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] benzoic acid 

[0214] From Intermediate 1 0b (1 .75g, 4.23mmol) in CH 3 OH-THF (75ml, 2:1) to afford the title compound (1 .56g) as 
a pale orange gum; 5 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3,2-3.6 (1 H, v.br.s), 3.38 (2H, d, J 8.0Hz, PhCHChy, 3.79 
(3H, s, OMe), 4.18 (1H, t, J 8.0Hz, PhCHCH 2 ), 4.65 (1H, brm, OCH), and 6.6-8.2 (12H, m, CgHs+C^+CeHb). 

k) (±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-4-methylpyrldlne 

[0215] From Intermediate 7f (1.03g). Purification by chromatography (Si0 2 ; EtgO) afforded the title compound 
(354mg) as a colourless oil; 5h (CDCi 3 ) 1 .5-1 .9 (8H, brm, (Chy^, 2.1 9 (3H, s, pyridine Me). 3.43 (2H, dd, J 8.2, 1 .6Hz, 
PhCHCHy, 3.78 (3H, s, OMe), 4.55 (1 H, t, J 8.2Hz, PhCHCH 2 ), 4.65 (1 H, br m, OCH), 6.7-6.75 (4H, m, C 6 H3+ pyridine 
H3), 6.85-6.9 (1H, m, pyridine Hg), 7.1-7.3 (5H, m, C ft hU), and 8.38 (1H, ca d, J 5.1Hz, pyridine H 6 ). ^ 

I) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyrimldine 

[0216] From Intermediate 7g (1.1 Og). Purification by chromatography (Si0 2 ; Et 2 0) afforded the title compound 
(299mg) as a colourless oil which slowly crystallised on standing (Found: C, 76.82; H, 6.85; N, 7.35. C 24 H 26 N 2 0 2 
requires C, 76.98; H, 7.00; N, 7.48%); 5h (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.45 (2H, d, J 8.0Hz, CHCh^), 3.78 (3H, 
s, OMe), 4.52 (1H, t, J 8.0Hz, CHCH 2 ), 4.65 (1H, br m, OCH), 6.7-6.8 (3H, m, CgH^), 6.89(1 H, dd, J 5.1, 1.2Hz, 
pyrimidine Hs), 7.15-7.4 (5H, m, C^), 8.44 (1H, d, J 5.1Hz, pyrimidine hy, and 9.11 (1H, d, J 1.2Hz, pyrimidine hy. 

m) 2-Cyclopentyloxy-4-[2-(4-f luorophenyl)-1 -phenylethyl]anisole 

[0217] From Intermediate 34a (65mg). Filtration through Ceiite® and concentration in vacuo afforded a colourless 
gum (62mg) which slowly solidified to give the title compound as a white solid; 5 H (CDCI 3 ) 1 .5-1 .95 (8H, br m, (CKgU), 
3.27 (2H, d, J 8.2Hz, CHCh^ pyridine), 3.78 (3H, s, OMe), 4.08 (1 H , t, J 8.2Hz, CHCH 2 pyridine), 4.64 (1 H, br m, OCH), 
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6.6-675 (3H, m, C^), 6.8-7.0 (4H, m, C^), and 7.1-7.3 (5H, m, CfiHg). 
n) (±)-4-[2-(4-Chtorophenyl)-1-phenylethyl]-2-cyclopentyloxyanlsole 

5 [0218] From Intermediate 34b (200mg, 0.49mmol). Trituration with hexane afforded the title compound (45mg) as a 
white solid m.p. 63°C. (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.2-3.3 (2H, m, PhCHCHg), 3.78 (3H, s, OMe),4.08 (1 H, 
t, J 7.8Hz, PhCHCH 2 ), 4.63 (1 H, br m, OCH), 6.6-6.7 (2H, m, ArH meta to OMe), 6.73 (1 H, d, J 8.2Hz, ArH ortho to 
OMe), 6.90 (2H, d, J 8.3Hz, 2xArH of C 6 H 4 ), and 7.0-7.3 (7H, m, + 2xArH of C 6 H 4 ) (N.B.) ('Hn.m.r. indicates the 
presence of ca 10% of the des-chloro compound); m/z 431 (M + +2 + Na, 40%),430 (M + + 1 + Na, 38), 429 (M + +Na, 

w 100), 396 (22), 395 (92), 301 (15), 236 (15), 213 (15), and 60 (27). 

o) (±)-3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)'2'phenylethyl]-pyridine 

[0219] From Intermediate 10e (390mg, 1.05mmol). Chromatography (Si0 2 ; Et 2 0) afforded the title compound 
15 (200mg) as a colourless oil; Sh (CDCI3) 1 .5-2.0 (8H, br m, (CH^), 3.31 (2H, d, J S.OHz.CHCHg pyridine), 3.78 (3H, s, 
OMe), 4.10 (1H, t, J 8.0Hz CHCH 2 pyridine), 4.65 (1H, br m, OCH), 6.6-6.8 (3H, m, C^), 7.0-7.5 (7H, m, C^ + 
pyridine H 4 , Hg), 9.30 (1 H, d, J 1 .0Hz, pyridine hy, and 9.48 (1 H, dd, J 3.0, 2.0Hz, pyridine hfe), m/z (ESI) 374 (M++1 , 
100%), 321 (20), and 306 (8u"). 

20 EXAMPLE 4 

(±)-4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] pyridine 

[0220] A solution of Intermediate 8 (0.20g, 0.54mmol) in EtOH (10ml) containing Et 3 N (0.5ml) was hydrogenated 
25 over 10% Pd/C (54mg) for 18h. The reaction mixture was filtered through Celite® and concentrated in vacuo. The 
residue was subjected to chromatography (Si0 2 ; EtOAc/CH 3 OH, 1 9:1) to afford the title compound (1 70mg) as a col- 
ourless oiL&H (CDCI3) 1 .5-1 .9 (8H, br, m, (CH^), 3.27 (2H, d, J 8.0 Hz, CH2 pyridine), 3.77 (3H, s, OMe), 4.1 0 (1 H, » g & 
*< " :; .t^JiB.0 Hz^:CH 2 CH pyridine), 4.62, (1H, br m, OCHCH 2 ), 6.5-6.8 (3H, m, ArH ortho to OMe+ 2xArH meta tpjOMfi»),c± & 
• t } y ^^^^6f88 (2H/;dd^J A.S, 1 .5 Hz, pyridine H^, H5), 7.06 (2H, dd, J 4.5, 1 .5 Hz, pyridine H3, Hg), 8.35 (2H7.dd^J^5jC1^3Hz r .^^l^ j 
< ^ ; r pyridine H^ H 6 ), and 8.43 (2H,.dd, J 4.5, 1 .5 Hz, pyridine H 6 ); m/z 374 (M+ 17%), 306 (32)r i 282J(12);215 (16); " \ 
214 (100), 154 (11), 129 (14), 93 (12), 57 (15), and 41 (18). ~ :b 

[0221] Treatment of the title compound with ethereal solution furnished the title compound dihydrochloride. m.p. 
230-233°C (dec). 

35 EXAMPLE 5 

a) (±>4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-fluorophenylethyl] pyridine hydrochloride 

[0222] To Intemnediate 14 (2.1 9g, 4.72mmol) in EtOH(50ml) was added NaOH (1 .0g, 25mmol) in water (20ml). The 
40 reaction mixture was heated to reflux until complete hydrolysis (about 1 h) and the pH adjusted to pH 6 with concentrated 
hydrochloric acid (about 2ml). The reaction mixture was then heated to reflux until complete decarboxylation occurred 
(about 7h). Upon cooling, the yellow solution was half-concentrated and partitioned between 0.5N NaOH (1 00ml) and 
E^O (100ml). The organic layer was washed with brine, dried (MgS0 4 ) and evaporated. The residual yellow tinged 
gum (1 .81 g) was taken up in Et 2 0 (50ml) and 2.5M hydrochloric acid in EtOH (about 2ml) was added to pH2. The 
45 solvent was evaporated and the yellow foam obtained redissolved in EtOH (20ml). Et 2 0 was added until the solution 
became slightly cloudy and the mixture cooled to 0°C to give an off-white solid. The mother liquor was decanted off, 
the solid washed with EtgO and dried in vacuo to give the title compound (1 .85g) as an off-white solid, m.p. 1 47-1 50°C. 
5 H (CD3OD) 1.50-1.90 (8H, m, (Ch^), 3.70 (2H, d, CHgAr), 3.75 (3H, s, OCH3), 4.45 (1H, t, CHAr), 4.75, (1H, m, 
OCHCH 2 ), 6.80 (3H, m, Ar), 7.05 (2H, m, Ar), 7.35 (2H, m, Ar), 7.90 (2H, d, Ar), 8.65 (2H, d, Ar); m/z (ESI) 393 (M + 
50 +2, 12%), 392 (M + +1 , 38), 300 (29), and 299 (100). 

[0223] The following compound was prepared in a similar manner to the compound of Example 5a. 

b) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-trifluoromethylphenyl)ethyl]pyridine hydrochloride 

55 [0224] From intermediate 25 (2.05g, 3.99 mmol) and NaOH (0.80g, 20mmol) to afford the free base (1 .70g) as a 
pale yellow gum; 5h (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CHgU), 3.36 (2H, d, J 7.6, 0.8Hz, CHCHs pyridine), 3.80 (3H, s, OMe), 
4.23 (1H, t, J 7.6Hz, CHCH 2 pyridine), 4.67 (1H, br m, OCH), 6.65 (1H, d, J 2.0Hz, ArH ortho to cyclop entyloxy), 6.70 
(1 H, dd, J 7~8, 2.0Hz, ArH paira to OMe), 6.79 (1 H, d, J 7.8Hz, ArH ortho to OMe), 6.94 (2H, d, J 5.2Hz, pyridine Kj, 
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Hs), 7.30 (2H, d, J 8.3Hz, 2xArH meta to CF 3 ), 7.55 (2H, d, J 8.3Hz, 2xArH ortho to CF 3 ) t and 8.42 (2H, d, J 5.2Hz, 
pyridine H^He); ™/l ( ESI ) 443 (M ++2 > 24% ) 442 . 87), 350 (22), 349 (1 00), 281 (40), and 250 (30). 
[0225] Treatment of the free base (1 .65g) in E^O^Oml) with ethanolic HCI (2.5M), concentration in vacuo and re- 
crystallisation (EtOH-Et 2 0) afforded the title compound (1.66g) as an off-white solid m.p. 149-152°C; 5h (d 4 -MeOH) 
5 1 .55-1 .95 (8H, br m, (CH^), 3.77 (3H, s, OMe), 3.78 (2H, d, J 7.8Hz, CHCI^ pyridine), 4.60 (1 H, t, J 7.8Hz, CHCH 2 
pyridine), 4.75 (1 H, br m, OCH), 6.8-6.9 (3H, m, C^), 7.5-7.65 (4H, m, C^), 7.91 (2H, d, J 5.2Hz pyridine H^ Hg), 
and 8.68 (2H, d, J 5.2Hz, pyridine Hfe.He)- (N.B. HCI not observed). 

c) (±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-thienylethyl] pyridine hydrochloride 

10 

[0226] From Intermediate 33 (566mg, 1 .25mmol). Chromatography (Si0 2 ; EtOAc/hexane, 4:1) afforded the title com- 
pound tree base (350mg) as a colourless oil; 5h (CDCI 3 ) 1.5-2.0 (8H, br m, (CH^), 3.25 (1H, dd, J 13.5, ca. 8Hz, 
CHCHaHq), 3.41 (1 H, dd, J 13.5, ca. 7Hz, CHCHaHb), 3.80 (3H, s, OMe), 4.36 (1 H, t, J ca. 8, ca. 7 Hz, CHCH A H B ), 
4.65 (1 H, br m, OCH), 6.65-6.85 (4H, m , C^ + thiophene hy, 6.90 (1 H, dd, J 5.1 , 3.5Hz, thiophene H 4 ), 6.94 (2H, 
15 dd, J 4.4, 1 .6 Hz, pyridine H3, hy, 7.1 6, (1 H, dd, J 5.1 , 1 .2Hz, thiophene Hs), and 8.40 (2H, dd, J 4.4, 1 .6Hz, pyridine 
H2,H 6 ); m/z (ESI) 381 (M++2, 1 3%) 381 (M++1 , 65), 288 (2), and 287 (1 00). 

[0227] Treatment of the free base (270mg) in EtgO (15ml) with ethanolic HCI (2.5M). afforded the title compound 
(226 mg) as a pale yellow solid. 5h (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CH^), 3.51 (1 H, dd, J 13.5, 8.6Hz, CHCh^Hg), 3.64 
(1H,dd, J 13.5, 7.2Hz, CHCHaHb), 3.81 (3H, s, OMe), 4.41 (1H, ca. t, Jca. 7.8Hz, CHCH A H B ), 4.72 (1 H,brm,OCH), 
20 6.64 (1 H, dd, J 8.2, 2.0Hz, ArH para to OMe), 6.7-6.8 (3H, m, 2x ArH of C^ + thiophene H^, 6.91 (1 H, dd, J 5.1 , 
3.5Hz, thiophene H 4 ), 7.19 (1H, dd, J 5.1, 1 .0Hz, thiophene Kg), 7.49 (2H, d, J 6.3Hz, pyridine Hj, Hg), and 8.55 (2H, 
d, J 6.3Hz, pyridine H^Hg). 



EXAMPLE 6 

25 

(+)-4-[2-(3-Cyclopentyloxy-4«methoxy)-2'phenylethyl]pyridine-N-oxide 

^ .S* , *• 

[0228] Absolution of a compound of Example 16 (i) (264mg) in peracetic acid (0.5ml) and CH 2 CI 2 (50ml) was stirred ^ *' \ ^. * pi 
at RT. for ! 3his Additional peracetic/acjd (0.5ml) was added and the mixture stirred overnight then treated with satu rated 

so aqueous, sodium 'sulphite' for 5 min. The organic phase was separated and combined with further CH 2 CI 2 extracts (2s/ & ^ '" " " '\ 

x 30ml). The extract was washed with aqueous HCI (10%; 30ml), aqueous NaHC0 3 (2 x 30ml), brine (30ml), then 
dried (MgS0 4 ), and concentrated in vacuo. Purification by column chromatography (Si0 2 ; 1 -5% CH 3 OH/CH 2 CI 2 ) gave 
a colourless oil which was triturated with E^O-hexane to afford the title compound (260mg) as a white solid, m.p. 
114-116°C. 8 H (CDCI 3 ) 1.5-1.9 (8H, br, m, (CH^, 3.29 (2H, d, J 8 Hz, CHChy, 3.80 (3H, s, OMe), 4.06 (1H, t, J 8 

35 Hz, CHCH 2 ), 4.67, (1H, br m, OCH), 6.65-6.8 (3H, m, ArH ortho to OMe + 2xArH meta to OMe ), 6.84 (2H, d, J 7 Hz, 
pyridine H^ H5), 7.1-7.35 (5H, m, C^), and 8.00 (2H, d, J 7Hz, pyridine Kg, H 6 ). (Optical rotation at 0.153g/100ml 
of EtOH [<x]f = +43°). 

EXAMPLE 7 



40 



55 



a) (±>3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydro 



[0229] n-BuLi (1 .6M in hexanes; 6ml, 12mmol) was added dropwise at 4°C to a solution of N, N-diisopropylamine 
(1.85ml, 13mmol) in THF (40ml). After 0.5h, 2-methoxy-3-methylpyrazine (1.28ml, 11mmol) was added dropwise at 

45 -70°C and the mixture stirred for 2h at this temperature. A solution of Intermediate 2 (3.26g, 11mmol) in THF (20ml) 
was added over 10 min at -70°C and the mixture stirred for a further 1 h and then allowed to warm to RT. The reaction 
mixture was partitioned between CH 2 CI 2 (75ml) and saturated NaHC0 3 (100ml). The organic layer was separated, 
combined with further CH 2 CI 2 extracts (2x75ml), dried (MgS0 4 ) and concentrated in vacuo. The residue was subjected 
to chromatography (Si0 2 ; CH 2 CI 2 ) to afford the title compound (2.94g) as a white foam. 5h (CDCI 3 ) 1 .5-2.0 (8H, br m, 

50 (CHbU), 3.63 (1H, d, J 14 Hz, CHH pyrazine), 3.77 (1H, d, J 14Hz, CHH pyrazine), 3.79 (3H, s, OMe ortho to cy- 
clopentyloxy), 3.97 (3H, s, pyrazine OMe), 4.67 (1H, br m, OCH), 6.72 (1H, dd, J 8.4Hz, A rH ortho to OMe), 6.77 (1H, 
s, OH), 6.91 (1H, dd, J 8.4Hz, 2.0Hz, ArH gara to cyclopentyloxy), 7.00 (1H, d, J 2.0Hz, ArH ortho to cyclopentyloxy), 
7.1-7.5 (5H, m, C 6 H S ), and 7.85-7.95 (2H, m, pyrazine Hg, H 6 ). 

[0230] The following compounds were prepared in a manner similar to the compound of Example 7a. 



b) (±)-3*[2-(3-Cyclopentyloxy-4-methoxyphenyl)''2-hydroxy-2-phenylethyl]pyrida2ine 

[0231] From 3-methylpyridazine (1.0ml) and Intermediate 2 (3.98g). Purification by chromatography (Si0 2 ; EtOH- 
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CH 2 Ci 2 ) afforded the title compound (4.02g) as an off-white solid. 

c) (±)-2[-2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-hydroxy-2-phenylethyl1-4-methylpyrldlne 

[0232] From 2,4-dimethylpyridine (1 7ml, 14.5mmol) and Intermediate 2 (4.30g, 14.5mmol). Purification by chroma- 
tography (Si0 2 ; CH 2 CI 2 ) afforded the title compound (1.23g) as a colourless oil (Found: C, 77.07; H, 7.10; N, 3.25. 
CgsHzaNOa requires C, 77.39; H, 7.24; N, 3.47%); 6 H (CDCI 3 ) 1.4-1.9 (8H, br m, (CH^), 2.25 (3H, s, pyridine Me), 
3.60 (2H, s, CH2 pyridine), 3.77 (3H, s, OMe), 4.68 (1 H, br m, OCH), 6.72 (1 H, d, J 8.5Hz, ArH ortho to OMe), 6.8-6.95 
(3H, m, ArH para to cyclopentyloxy + pyridine H^, Hg), 7.02 (1H, d, J 2.2Hz, ArH ortho to cyclop entyloxy), 7.1-7.3 (3H, 
m, meta and para ArH of C 6 H 5 ), 7.46 (2H, ca d, J 8.5Hz, ortho ArH of C 6 H 5 ), and 8.23 (1 H, ca d, J 6 Hz, pyridine Hg); 
m/z (ESI) 404 (M++1 , 72%), 387 (13), and 386 (100). 

d) (±)-4"[2-(3-Cyclopentyloxy-4"methoxyphenyl)-2-hydroxy-2-phenylethyllpyrtmldlne 

[0233] From 4-methylpyrlmidine (1 .0ml) and Intermediate 2 (3.98g). Purification by chromatography (Si0 2 ;CH 2 CI 2 ) 
afforded the title compound (2.56g) as a white solid; Sh (CDCI 3 ) 1 .5-2.0 (8H, brm, (Ch^U), 3.66 (2H, s, CHg pyrimidine), 
3.77 (3H, s, OMe), 4.65 (1 H, br m, OCH), 6.58 (1 H, s, OH), 6.72 (1 H, d, J 8.4Hz, ArH ortho to OMe), 6.85 (1 H, dd, J 
8.4, 2.2Hz, ArH para to cyclopentyloxy), 6.98 (1 H, d, J 2.2Hz, ArH ortho to cyclopentyloxy), 7.07 (1H, d, J 5.2Hz, 
pyrimidine Hs), 7.15-7.45 (5H, m, CgHs), 8.53 (1H, d, J 5.2Hz, pyrimidine H 6 ), and 8.99 (1H, s, pyrimidine hy. 

EXAMPLE 8 

(±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-1-methylpyrrole 

[0234] CH 3 NH 2 (generated from a concentrated aqueous solution of CH 3 NH 2 .HCI and KOH) was bubbled into a 
stirred solution of Intermediate 21 (400mg) in toluene (20ml) containing a catalytic amount of CH 3 NH 2 .HCI at RTfor 
0.5h. Et 3 N (2 drops) was added and the reaction mixture concentrated, //? vacuo. The?residue was subjected to chro- 
matography (Si0 2 ; 20% EtgO/hexane) to afford the title compound (290mg) as a colourless oil. 8 H (CDCI 3 ) 1 .5-1 .9 (8H, 
br m, (Ch^W, 3.23 (2H, d, J 7.5Hz, CHCH^CO), 3.28 (3Hvs^NMe)/3/79;(3H; s;;OMe), 4.1 9 (1 H, t, J 7.5Hz, CHCh^CO), 

4.66 (1H, m OCH), 5.74 (1H, m, pyrrole H), 5.97 (1 H, app': t^J'3.2HzVpyrrdle H), 6,44 (1H, app. t, J 2.2Hz, pyrrole H), 

6.67 (1 H, d, J 1 .8Hz, ArH ortho to cyclopentyloxy), 6.70 (1 H, dd, J 8.1 Hz, ArH para to cyclopentyloxy), 6.76 (1 H, d, J 
8 Hz, ArH ortho to OMe), and 7.13-7.30 (5H, m, C fi H«Q. 

EXAMPLE 9 

(±)-3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-5-hydroxy-[1 H]-pyrazole 

[0235] A solution of Intermediate 22 (503mg,1 .2mmol) and hydrazine monohydrate (73mg, 1 .5mmol) in EtOH (1 0ml) 
was heated to reflux for 1 .5h then cooled in an ice-bath. The crystalline product was filtered off, washed with cold EtOH 
and dried in vacuo to afford the title compound (3.5mg) as a white solid, m.p. 1 89-1 90°C. 8 H (CDCI 3 ) (indicates mixture 
of enol:keto forms; 2:1) 1 .5-1 .9 (8H, brm, (CKg^), 2.85 (2/3H, s, CHgCO; keto), 3.13 (4/3H, d, J 8Hz, PhCHChk; Keto), 
3.25 (2/3H, d, J 8Hz, PhCHCI^; enol), 3.80 (3H, s, OMe), 4.12 (2/3H, t, J 8Hz, PhCHCH 2 ; enol), 4.1 9 (1/3H, t, J 8Hz, 
PhCHCH 2 ; keto), 4.68 (1H, m, OCH), 5.35 (2/3H, s, HC=COH; enol), 6.65-6.8 (3H, m, C^), and 7.15-7.35 (5H, m, 
Cgjjs). (N.B. 2/3H for HC=COH; enol and NH for keto and enol forms not observed). 

EXAMPLE 10 

(±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]thiophene 

[0236] A mixture of Intermediate 19 (4.75mg) and Lawesson's Reagent (2,4-bis (4-methoxyphenyl)-1 ,3-dithia-2,4-di- 
phosphetane-2,4-disulphide)(760mg) in toluene (10ml) was stirred at 85°C for 1 .5h. The reaction mixture was cooled 
and filtered. The filtrate was concentrated in vacuo and the residual oil subjected to chromatography (Si0 2 ; 10% Et20/ 
hexane) to afford the title compound (380mg) as a colourless oil (Found: C, 76.12; H, 6.88. C 24 H 26 0 2 S requires C, 
76.15; H, 6.92%); 8 H (CDCI 3 ) 1.5-2.0 (8H, br m, (CK^), 3.56 (2H, d, J 7.6Hz, PhCHChi,), 3.81 (3H, s, OMe), 4.21 
(1 H, t, J 7.6Hz, PhCHCH 2 ), 4.71 (1 H, br m, OCH), 6.63 (1 H, dd, J 3.4, 0.9Hz, thiophene 1^), 6.75-6.80 (3H, m, C^), 
6.82 (1 H, dd, J 5.1 , 3.4Hz, thiophene H 4 ), 7.05 (1 H, dd, J 5.1 , 1 .2Hz, thiophene Hg), and 7.15-7.35 (5H, m, C^). 
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EXAMPLE 11 

(±>4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl1 benzoic acid mo no hydrate 

5 [0237] Aqueous NaOH (1 0%; 50ml) was added to the compound of Example 3g (2.7g, 6.28mmol) In CH 3 OH (50ml) 
and the mixture heated to reflux for 3h. CH 3 OH was removed in vacuo , the remaining aqueous phase adjusted to pH7 
with concentrated hydrochloric acid then extracted with CH 2 CI 2 (2x1 00ml). The extract was dried (NagSO^ and con- 
centrated in vacuo to afford the title compound (2.41 g) as a white solid, m.p. 187-18B.5°C. (Found; C, 74.44; H, 6.40. 
C 27 H 28 0 4 . H 2 0 requires C, 74.62; H, 6.96%), 5h (CDCI 3 ) 1.2-2.0 (-10H, br m, (CH^+K^O), 3.3-3.45 (2H, m, 

10 PhCHChy, 3.78 (3H, s, OMe), 4. 1 6 (1 H, t, J 8.0Hz, PhCHCH 2 ), 4.63 (1 H, br m, OCH), 6.62 (1 H, d, J 2.0Hz, ArH ortho 
to cyclopentyloxy), 6.69 (1H, dd, J 8.0, 2.0Hz, ArH para to cyclopentyloxy), 6.74 (1H, d, J 8.0Hz, A rH ortho to OMe), 
7.09 (2H, d, J 8.2Hz, 2 x ArH meta to C0 2 H), 7.15-7.3 (5H, m, CgHg), and 7.90 (2H, d, J 872Hz, 2xArH ortho to C0 2 H); 
m/z (ESI) 439 (M + +Na, 100%), 415 (20), 331 (25), 302 (28), 301 (35), and 213 (70). 



15 EXAMPLE 12 



(±>4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] benzamlde 

[0238] To the compound of Example 11 (210mg, 0.52mmol) in CH 2 CI 2 (10ml) was added Et 3 N (58mg, 0.58mmol) 
20 followed by isobutyl chloroformate (79mg, 0.58mmol) at RT and stirred for 0.5h. Ammonia was bubbled into the mixture 
for 10min and stirring continued for a further 0.5h. The reaction mixture was poured into aqueous NaHC0 3 (20ml) and 
extracted with CH 2 CI 2 (2x20ml). The extract was dried (MgSO^, concentrated in vacuo and the residue subjected to 
chromatography (Si0 2 ; Et^O)) to afford the title compound (150mg) as an off-white solid m.p. 73-75°C. 5 H (CDCI 3 ) 
1.5-1.9 (8H, br m, (CH£$ t 3.35-3.79 (2H, m, PhCHCh^), 3.79 (3H, s, OMe), 4.14 (1H, t, J 8.0Hz, PhCHCH 2 ), 4.65 
25 (1 H, br m, OCH), 5.5-6.0 (2H, v.br. s, CONhy, 6.65 (1 H, d, J 2.0Hz, ArH ortho to cyclopentyloxy), 6.68 (1 H, dd, J 8.1 , 
2.0Hz, ArH para to cyclopentyloxy), 6.74 (1H, d, J 8.1Hz ArH ortho to OMe), 7.07 (2H, d, J 8.3Hz, 2xArH meta to 
,CONH 2 ),,7.1%7.3 (5H,;m, C^), and 7.62 (2H, d, J 8.3Hz, 2xArH ortho to CONHg); m/z (ESI) 439 (M++1+Na, 25%), „ * J & 
e.« % and,438 (Mt.fNa^lOO). " ~ ^ * ss & * 

.</ W> i EXAMPLE 13 *> '\& * 

ft, it 
a) (±>tert.Butyl N-{4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] phenyl}carbamate 



[0239] To the compound of Example 11 (1.5g, 3.6mmol) in 2-methylpropan-2-ol (50ml) was added E^N (360mg, 
35 3.6mmol) followed by diphenylphosphoryl azide (990mg, 3.6mmol) and the mixture heated to reflux for 3h. The cooled 
reaction mixture was poured into aqueous NaHC0 3 (100ml) and extracted with CH 2 CI 2 (2x1 00ml). The extract was 
dried (MgS0 4 ), concentrated in vacuo and the residue subjected to chromatography (Si0 2 ; hexane/Et 2 O f 2:1 ) to afford 
the title compound (51 Omg) as a white solid m.p. 1 23-125°C; 8 H (CDCI 3 ) 1 .49, 1 .50 (9H, s, CMe 3 ), 1 .5-1 .95 (8H, br m, 
(CH2)4+H 2 0), 3.25 (2H, d, J 7.5Hz, PhCHCI^), 3.782, 3.790 (3H, s, OMe), 4.1 0 (1 H, t, J 7.5Hz, PhCHCH 2 ), 4.65 (1 H, 
40 br m, OCH), 6.33 (1H, br s, NH), 6.65-6.75 (3H, m, C fi H A ), 6.91 (2H, ~d, J 8.4Hz, 2xArH ortho to NHCOCMe 3 ), and 
7.1-7.45 (7H, m, C fi H s +2xArH meta to NHC0 2 CMe 3 ), [N.B. CONH conformers observed by 'Hn.m.r.]. 
[0240] The following compound was prepared in a manner similar to the compound of Example 1 3a. 



b) (±)-tert. Butyl N-(3-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]phenyl}carbamate 

45 ~~ ----- — ------- 4 

[0241] From a compound of Example 3 j (1 .44g, 3.46mmol), in 2-methylpropan-2-ol (50ml), Et 3 N (0.35g, 3.46mmol) 
and diphenylphosphoryl azide (0.95g, 3.46mmol). Purification by chromatography (SI0 2 ; hexane-EtOAc, 4:1 ) to afford 
the title compound (0.64g) as a colourless gum; 8 H (CDCI 3 ) 1 .4-1 .9 (8H, br m, (CH^), 1 .50 (9H, s, CMe 3 ), 3.28 (2H, 
ca. d, J 8.0Hz, PhCHCKg), 3.77 (3H, s, OMe), 4.16 (1H, t, J 8.0Hz, PhCHCH 2 ), 4.65 (1H, brm OCH), 6.39 (1H, brs, 
so NH), and 6.6-7.4 (^H.m.CeHs+CeH^Cetb). 



EXAMPLE 14 



(±H-P-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]phenyl-N-ethylcarbamate 

55 

[0242] Ethyl isocyanate (71 mg, 1 .Ommol) and a catalytic amount of Et 3 N (1 Ojil) was added to a compound of Example 
3b (300mg, 0.8mmol) in toluene (20ml) and the mixture heated at 60°C for 4h. The reaction mixture was poured into 
aqueous NaHC0 3 (50ml) and extracted with CH 2 CI 2 (2x50ml). The extract was dried (MgS0 4 ), concentrated in vacuo, 
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and the residue subjected to chromatography (Si0 2 ; Et 2 0/hexane, 1:1) to afford the title compound (140mg) as a 
colourless gum; 8 H (CDCI3) 1 .18 (3H, t, J 7.2Hz, NHCHgMe), 1 .5-2.0 (8H, br m, (Ch^), 3.2-3.35 (2H, m, NHCHgMe), 
3.29 (2H, d, J 7.8Hz, PhCHChy, 3.78 (3H, s, OMe), 4.1 1 (1 H t t, J 7.8Hz, PhCHCH 2 ), 4.65 (1 H, br m, OCH), 4.98 (1 H, 
br s, NH), and 6.6-7.3 (12H, m, CeHg+C^+CgHg); rn/z (ESI) 483 (M + +UNa, 38%), 482 (100), and 186 (23). 

EXAMPLE 15 



(i) (+)-4-[1-(3-Cvclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] pyridine 

10 (ii) (-H-[1 -(3-Cyclopentyloxy-4-methoxypheny l)-2-(4-py ridy l)ethyi] pyridine 

[0243] A 60mg ml -1 solution of the compound of Example 4 in EtOH was made up and prefiltered through a 45u. filter. 
The sample soution was injected onto a preparative chiracel OJ preparative column (mobile phase: 90:10, hexane/ 
EtOH; flow rate 6ml.min _1 ) in 0.5ml aliquots (a column loading of 30 mg). The two enantiomeric peaks were collected 
15 with a typical retention time of 50 to 63 min for the first peak and 70 to 1 05 min for the second peak. 

EXAMPLE 16 

(I) (+)-4-[2"(3-Cyciopentyloxy-4-methoxyphenyl)'2-phenylethyl1 pyridine 

20 

(ii) (-)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl1 pyridine 



[0244] The compound of Example 3a (500mg) was made up to a 100mg ml* 1 solution in EtOH, filtered through a 
45u, filtron. The sample solution was injected onto a preparative chiracel OJ preparative column (mobile phase; 80:20, 
25 hexane/EtOH; flow rate 6ml.rrwv 1 ) in 0.9ml aliquots. The two enantiomeric peaks were collected with atypical retention 
time of 22 to 32 min for the first peak corresponding to title enantiomer (i) (optical rotation at 0.1 51 g/1 00ml of EtOH 
[a]^ = +37°) and 42 to 80 min for the second peak, corresponding to title enantiomer (ii) (optical rotation at 0.1 51 g/ 
100ml of EtOH[a] 2 D 2 =+36°). >» . < 

30 CHIRACEL SEPARATION OF OTHER ENANTIOMERS OF THE INVENTION: ; ^ :^ 



[0245] The procedures described in Examples 1 5 and 1 6 were repeated [flow rate of 0.75m!.min- 1 ] with the following 
compounds, to obtain each enantiomer with the retention time shown: 



45 



50 



55 



Compounds of 


Mobile Phase (hexane-et Hanoi) 


Peak A (min) 


Peak B (min) 


Example 1 b 


80:20 


22.21 


30.96 


Example 5a 


80:20 


10.76 


13.22 


Example 5b 


80:20 


7.31 


7.93 


Example 1c 


80:20 


13.96 


17.44 


Example 3e 


80:20 


17.87 


30.34 


Example 31 


80:20 


17.73 


26.54 


Exmple 3i 


80:20 


17.33 


25.50 


Example 3f 


90:10 


11.77 


13.25 


Example 3g 


80:20 


19.30 


40.32 


Example 8 


80:20 


13.52 


15.42 


Example 27 


70:30 


31.54 


50.03 


Example 11 


80:20 


20.00 


42.00 


Example 3k 


80:20 


6.25 


7.10 


Example 21 


80:20 


15.67 


20.64 


Example 25 


80:20 


15.47 


17.90 


Example 22 


80:20 


8.30 


11.00 


Example 33 


80:20 


13.82 


15.15 


Example 31 


80:20 


21.87 


28.84 


Example 10 


80:20 


10.96 


11.81 


Example 24 


85:15 


36.81 


39.07 
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(continued) 



Compounds of 


Mobile Phase (hexane-ethanol) 


Peak A (m in) 


PeakB(mln) 


Example 5c 


80:20 


18.96 


54.27 



EXAMPLE 18 

(±)-2-[2[(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyllbenzo[d1 thlazole 

[0246] Intermediate 19(1 .26g, 3.5mmol) in CH 2 CI 2 (6ml) was added to a stirred solution of 2-aminothiophenol (0.44g f 
3.51 mmol) in CH 2 CI 2 (8ml) and pyridine (2ml) at -70°C. The reaction mixture was stirred at -70°C for 20h, warmed to 
RT, concentrated in vacuo , and the residual brown oil subjected to chromatography (Si0 2 ; EtOAc-hexane, 1 :1) to afford 
the title compound (826mg) as a pale green oil (Found: C, 75.15; H, 6.31 ; N, 3.30. C^H^NC^S requires C, 75.49; H, 
6.34; N, 3.26%); 5h (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CH^, 3.78 (3H, s, OMe), 3.83 (2H, ca d, J ca 8Hz, PhCHChy. 4.60 
(1 H, t, J 8.0Hz, PhCHCH 2 ), 4.63 (1 H, br m, OCH), 6.7-6.85 (3H, m, C^), 7.1 -7.45 (7H, m, benzothiazole Hjj, 

hfe), 7.74 (1 H, ca d, J 8Hz, benzothiazole H 4 or H 7 ), and 7.95 (1H, ca d, J ca 8Hz, benzothiazole H 4 or H 7 ). 

EXAMPLE 19 

(±)-4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4'pyridyl)ethyll benzaidehyde 

[0247] NaOH (800mg, 20mmol) in water (20ml) was added to a solution of Intermediate 24 (2.46g, 4.87mmol) in 
EtOH (50ml) and the mixture heated to reflux for 1.5h. Concentrated hydrochloric acid was added to pH 4.5 and the 
mixture heated to reflux for 1 8h to complete the decarboxylation. The reaction mixture was concentrated to half-volume 
and partitioned between NaOH solution (0.5M; 100ml) and E^O (100ml). The organic layer was separated, washed 
with brine (25ml), dried (MgS0 4 ), and concentrated in vacuo to afford the title compound (1.80g) as a pale orange 
gum; 8 H (CDCyH?5-2.0 (8H, br m, (CH^), 3.35 (2H, ca d, J 7.8Hz, CHCHg pyridine), 3.80 (3H, s, OMe), 4.25 (UH, t, - 
J 7 / 8H;z,;CHCH 2 pyridine), 4.65 (1H, br m, OCH), 6.63 (1H,~d, J 1.8Hz, ArH ortho to cyclopentyloxy), 6.70'(1H, dd,;J;T, 
7.f r1^H^>rH J^ to OMe), 6.78(1 H, d, J 7.8Hz, ArH ortho to OMe), 6.92 (2H, ca d, J 67Hz, pyridine '^j^^ 
'"(2H, d, J 8.3Hz, 2xArH meta to CHO), 7.79 (2H, d, J 8.3Hz, 2xArH ortho to CHO), 8.40 (2H, ca d, J 6.'7Hzrpyridine 
H^Hg) and 9.97 (1 H, s, CHO); m/z (ESI) 402 (M+ +1738%), 310 (22), and 309 (1 00). Treatment of the title compound 
(400mg) in Et 2 0 (40ml) with ethanolic HCI (2.5M) and concentration in vacuo afforded the title compound hydrochloride 
(420mg) as a yellow solid. 

EXAMPLE 20 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-hydroxymethyl phenyl)ethyl]pyridine 

[0248] Sodium borohydride (235mg, 6.21 mmol) was added portlonwise to the compound of Example 19 (1 .11 g, 
2.85mmol) in EtOH (35ml) at -20°C. The suspension was allowed to warm to RT and stirred for 18h then treat ed 
dropwise with glacial acetic acid. The reaction mixture was concentrated in vacuo and the residue partitioned between 
E^O (50ml) and NaOH solution (1 M; 50ml). The organic phase was separated, dried (MgS0 4 ) and concentrated in 
vacuo, to afford the title compound (1 .03g) as a colourless gum m .p. 1 79-1 82°C; 8 H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 
2.4 (1H, v.br.s, CH 2 OH), 3.31 (2H, d, J 7.9Hz, CHCHg pyridine), 3.80 (3H, s, OMe), 4.15 (1H, t, J 7.9Hz, CHCH 2 
pyridine), 4.65 (3H, sl.br.s, OCH+Ch^OH), 6.6-6.8 (3H, m, C^), 6.92 (2H, cad, J 6.5Hz, pyridine H3, Hg), 7.19 (2H, 
d, J 8.1 Hz, 2xArH of C 6 H 4 ), 7.26 (2H, d, J 8.1Hz, 2xArH of C 6 H 4 ), and 8.35 (2H, ca d, J 6.5Hz, pyridine H2,H 6 ); m/z 
(ESI) 404 (M + +1,35%), 312 (30), and 311 (100). 

[0249] Treatment of the title compound (600mg) in Et 2 0 (50ml) with ethanolic HCI (2.5M), concentration in vacuo 
followed by recrystallisation (EtOH-Et 2 0) afforded the title compound hydrochloride (602mg) as a white solid; 8h (d 4 - 
MeOH) 1.5-2.0 (8H, br m, (CHgU), 3.72 (2H, d, J 8.1Hz, CHCH2 pyridine), 3.76 (3H, s, OMe), 4.44 (1H, t, J 8.1Hz, 
CHCH 2 pyridine), 4.55 (2H, s, CH2OH), 4.74 (1H, br m, OCH), 6.8-6.85 (3H, m, CgH^, 7.25-7.35 (4H, m, C^), 7.87 
(2H, ca d, J 6.8Hz, pyridine H3, Hg), and 8.62 (2H, ca d, J 6.8Hz, pyridine tb.Hg) (N.B. CH 2 OH and HCI not observed). 
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EXAMPLE 21 

(±M-[2-(3-C^clopentyloxy-4^ethoxyphenyl)-2-(4-methoxymethylphenyl)ethyllpyridlne 

5 [0250] The compound of Example 20 (400mg, 1 .02mmol) in THF (10ml) was added to a suspension of NaH (60% 
dispersion in oil) (124mg, 3.09mmol) In THF (10ml) at 0°C then allowed to warm at RT over 0.5h. The mixture was 
cooled to -20°C, treated with a solution of methyl iodide (98.4uJ, 1 .58mmol) in THF (5ml) and allowed to warm to RT 
A further portion of methyl iodide (300ui, 4.8mmol) was added and the mixture allowed to stir at RT overnight then 
concentrated in vacuo . The residue was subjected to chromatography (Si0 2 ; EtOAc-hexane) to afford the title com- 

10 pound (125mg) as a pale yellow gum; ^ (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.29 (2H, d, J 8.3Hz, CHCH2 pyridine), 
3.38 (3H, s, CH 2 OMe), 3.80 (3H, s, OMe), 4.14 (1 H, t, J 8.3Hz, CHCH 2 pyridine), 4.40 (2H, s, Ch^OMe), 4.63 (1H, br 
m, OCH), 6.6-6.8 (3H, m, C^), 6.92 (2H, ca d, J 6.5Hz, pyridine H3, hy, 7.18 (2H, d, J 8.2Hz, 2xArH of CgH^, 7.25 
(2H, d, J 8.2Hz, 2xArH of C 6 H 4 ), and 8.39 (2H, ca d, J 6.5Hz, pyridine H2,H 6 ); m/z (ESI) 419 (M + +2, 15%), 418 (M + 
+1, 45), 326 (33), and 325 (100). 

15 [0251] Treatment of the title compound (1 OOmg) in Et 2 0 (25ml) with ethanolic HCI (2.5M) then concentration in vacuo 
and recrystallisation (EtOH-Et 2 0) afforded the title compound hydrochloride (102mg) as an off-white solid m.p. 
182-185°C; 6 H (d 4 -MeOH) 1.5-1.9 (8H, br m, (CH^), 3.34 (3H, s, CH 2 OMe), 3.71 (2H, d, J 8.3Hz, CHCh^ pyridine), 
3.75 (3H, s, OMe), 4.39 (2H, s, Ch^OMe), 4.43 (1H, t, J 8.3Hz, CHCH 2 pyridine), 4.73 (1H, br m, OCH), 6.75-6.85 
(3H, m, CgHa), 7.25 (2H, d, J 8.3Hz, 2xArH of C 6 H 4 ), 7.32 (2H, d, J 8.3Hz, 2xArH of C 6 H^) t 7.84 (2H, ca d, J 6.7Hz, 

20 pyridine H3, hy, and 8.61 (2H, ca d, J 6.7Hz, pyridine H^He). 

EXAMPLE 22 

(±)-4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-dimethylaminomethylphenyl)ethyl]pyridine 

25 

[0252] Ethanolic HCI (2.5M) was added dropwise to dimethylamine (3.6ml of a 1 4% w/v solution in CH 3 OH, 11 .1mmol, 
7.6eq) followed by the compound of Example 19 (570mg, 1 .46mm6l) in CH3OH (5ml) and sodium cyan oborohyd ride 
(92mg, 1.46mmol) in one portion. The reaction mixture.was stirred at RT for 24h then concentrated in vacuo and 
partitioned between EtOAc (25ml) and:^apH.soluJion.^ layer was separated, dried (KgCOg), and 

30 concentrated in vacuo to give a pale brown giirn which waSiSubjected to chromatography (Si0 2 ; CH 3 OH-CH 2 CI 2 , 1 : 
1 9) to afford the title compound (310mg) as a pale y 4 ellow gum; 8 H (CDCI 3 ; 250MHz) 1 .5-2.0 (8H, br m, (Ch^), 2.21 
(6H, s, NM2), 3.29 (2H, d, J 7.9Hz, CHCHj, pyridine), 3.37 (2H, s, Ch^NMe^), 3.79 (3H, s, OMe), 4.13 (1H, t, J 7.9Hz, 
CHCH 2 pyridine), 4.64 (1 H, br m, OCH), 6.63 (1 H, d, J 1 .9Hz, ArH ortho to cyclopentyloxy), 6.68 (1 H, dd, J 8.2, 1 .9Hz, 
ArH para to OMe), 6.74 (1 H, d, J 8.2Hz, ArH ortho to OMe), 6.92 (2H, ca d, J 6.0Hz, pyridine H3, Hg), 7.1 3 (2H, d, J 

35 8.2Hz, 2xArH of C 6 HJ, 7.24 (2H, d, J 8.2Hz, 2xArH of C 6 H^, and 8.37 (2H, ca d, J 6.0Hz, pyridine Kg.He); m/z (ESI) 
432 (M++2, 30%), 431 (M+ +1, 100), 338 (31), 294 (16), 226 (16), and 136 (9). 

[0253] Treatment of the title compound (31 Omg) in Et 2 0 (25ml) with ethanolic HCI (2.5M) and concentration in vacuo 
afforded the title compound dihydrochloride (360mg) as a pale yellow solid; 6h (d 4 -MeOH) 1 .5-2.0 (8H, br m, (Ch^U), 
2.82 (6H,s, CH 2 NMe 2 ), 3.75 (5H, sl.br.s, OMe + CHCHg pyridine), 4.27 (2H, s, Ch^NMe^, 4.52 (1H, t, J ca 8.0Hz, 
40 CHCH 2 pyridine), 4.78 (1H, brm, OCH), 6.8-6.9 (3H, m, C^), 7.4-7.6 (4H, m, CgH^, 7.88 (2H, cad, J 6.7Hz, pyridine 
H3, Hg), 8.63 (2H, ca d, J 6.7Hz, pyridine H^hfe) (N.B. HCI not observed). 

EXAMPLE 23 

45 (±>4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]benzolc acid 

[0254] Aqueous sodium dihydrogen phosphate (5%; 15ml), then KMn0 4 (2.0g, 12.7mmol) In water (20ml), were 
added to a solution of the compound of Example 1 9 (1 .50g, 3.85mmol) In t-butanol (25ml) at RT. After 0.25h, aqueous 
sodium sulphite solution (20ml) was added, the reaction mixture filtered through Celite®, the filter pad washed well 

so with NaOH solution (0.5M), and the filtrate concentrated in vacuo. The residue was partitioned between Et 2 0 (50ml) 
and water (50ml), the aqueous phase separated and acidified to pH 4 with concentrated hydrochloic acid. The mixture 
was cooled overnight at about 4°C, the precipitate filtered off and washed with water then E^O and dried in vacuo to 
afford the title compound (950mg, 61%) as a white solid m.p. 1 61-163°C; 8 H (d 4 -MeOH) 1 .5-1 .9 (8H, br m, (CH^), 
3.42 (2H, d, J 8.0Hz, CHCh^ pyridine), 3.75 (3H, s, OMe), 4.35 (1 H, t, J 8.0Hz, CHCH 2 pyridine), 4.70 (1 H, br m, OCH), 

55 6.7-6.85 (3H, m, C^), 7.18 (2H, d, J 6.7Hz, pyridine H3, Hg), 7.38 (2H, d, J 8.3Hz, 2xA rH meta to C0 2 H), 7.93 (2H, 
d, J 8.3Hz, 2xArH ortho to C0 2 H), and 8.30 (2H, d, J 6.7Hz, pyridine H^He) "(N.B. CO^ not observed); m/z (ESI) 419 
(M++2, 12%), 418 (M + +1, 40), 326(23) and 325 (100). 

[0255] Treatment of the title compound (235mg) in Et 2 0 (25ml) with ethanolic HCI (2.5M), concentration in vacuo 
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and recrystallisation (EtOH-Et 2 0) afforded the title compound hydrochloride (224mg) as a white solid; 8 H (d 4 -MeOH) 
1.5-1.9 (8H, br m, (CH^), 3.75(2H, d, J 8.0Hz, CHCHg pyridine), 3.75 (3H, s, OMe), 4.52 (1H, t, J 8.0Hz, CHCH 2 
pyridine), 4.74 (1H, br m, OCH), 6.8-6.9 (3H, m, C^), 7. 43 (2H, d, J 8.3Hz, 2xArH meta to C0 2 H), 7.80 (2H, d, J 
8.3Hz, 2xArH ortho to C0 2 H), 7.88 (2H, d, J 6.7Hz, pyridine H3, Hg), and 8.62 (2H, d, J 6.7Hz, pyridine H^Hg) (N.B. 
5 COgH and HCI not observed). 

EXAMPLE 24 

(±)-4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyrldyl)ethyl] benzamlde 

10 

[0256] N-Methylmorpholine (1 63^iL, 1 .48mmol, 1 .5eq) then isobutyl chloroformate (1 42^iL, 1 ,09mmol, 1 .1 eq) were 
added to the compound of Example 23 (400mg, 1 .OOmmol) in THF-DMF (20ml; 3:1) at -20°C. Concentrated aqueous 
ammonia solution (1 .0ml) was added, the mixture allowed to warm to RT overnight then concentrated in vacuo . The 
residue was partitioned between EtOAc (25ml) and NaOH solution (1 M; 20ml). The organic layer was separated, 

15 washed with phosphate buffer (pH 7), dried (MgS0 4 ), and concentrated in vacuo . The residue was subjected to chro- 
matography (Si0 2 ; CH 3 OH-CH 2 CI 2 , 1:19) to afford the title compound (245mg) as a pale yellow gum m.p. 1 80-1 82°C; 
5 H (CDCI 3 ; 250MHz) 1.5-2.0 (8H, br m, (CH^), 3.32(2H, d, J 7.9Hz, CHCh^ pyridine), 3.80 (3H, s, OMe), 4.20 (1H, 
t, J 7.9Hz, CHCH 2 pyridine), 4.64 (1 H, brm, OCH), 5.6 (1H, v.br.s. CONH), 6.0 (1H, v.br.s. CONH), 6.63 (1 H, d, J 2Hz, 
ArH ortho to cyclopentyloxy), 6.68 (1H, dd, J 8.2, 2.0Hz, ArH p_ara to OMe), 6.76 (1H, d, J 8.2Hz, ArH ortho to OMe), 

20 6.92 (2H, ca d, J 6.0Hz, pyridine H3, H5), 7.26 (2H, ca d, J 8.3Hz, 2xArH meta to CONH 2 ), 7.71 (2H, ca d J 8.3Hz, 
2xArH ortho to CONH 2 ) and 8.40 (2H, ca d. J 6.0Hz, pyridine H^hfe); m/z (ESI) 418 (M++2, 15%), 417 (M + +1 , 48), 325 
(22), and 324 (100). 

[0257] Treatment of the title compound (240mg) in Et 2 0 (25ml) with ethanolic HCI (2.5M), concentration in vacuo , 
and recrystallisation (EtOH-E^O) afforded the title compound hydrochloride (245m g) as a white solid; 8 H (d 4 -MeOH) 
25 1.5-2.O (8H, br m, (CH^), 3.75 (2H, d, J 8.2Hz, CHChfe pyridine), 3.75 (3H, s, OMe), 4.54 (1H, t, J 8.2Hz, CHCH 2 
pyridine), 4.76 (1H, brm, OCH), 6.8-6.9 (3H, m, Cetb), 7.44 (2H, d, J 8.4Hz, 2xArH meta to CONH 2 ), 7.88 (2H, d, J 
6.7Hz, pyridine H3, Hs), 7.94 (2H, d, J 8.4Hz, 2xArH ortho to CONH 2 ), and 8.63 (2H,:d/J 6.7Hzy pyridine hfeJHg) (N.B. 
CONH2 and HCI not observed). « ' . v * '* 2* W "„ 

30 EXAMPLE 25 ' #f ""^'^ " 

(±>»Ethy I 4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] benzoate 

[0258] Acetyl chloride (500u.L) was added to EtOH (10ml) followed by the compound of Example 23 (385mg, 
35 0.95mmol) and the resulting solution heated to reflux for 1 8h. The reaction mixture was concentrated in vacuo and the 
residue partitioned between aqueous sodium carbonate solution (2M; 10ml) and E^O (25ml). The organic layer was 
separated, dried (MgS0 4 ), concentrated in vacuo and the residue subjected to chromatography (Si0 2 ; EtOAc-hexane, 
1:1 to 3:2) to afford the title compound (300mg) as a pale yellow gum m.p. 1 70-1 73°C; 8 H (CDCI 3 ) 1 .39 (3H, t, J 7.5Hz, 
COCHjjMe), 1 .5-2.0 (8H, br m, (CH^), 3.32 (2H, d, J 8.0Hz, CHCHg pyridine), 3.80 (3H, s, OMe), 4.20 (1 H, t, J 8.0Hz, 
40 CHCH 2 pyridine), 4.30 (2H, q, J 7.5HZ, COCH^e), 4.62 (1H, br m, OCH), 6.65 (1H, d, J 2.0Hz, ArH ortho to cy- 
clopentyloxy), 6.68 (1 H, dd, J 7.8, 2.0Hz, ArH gara to OMe), 6.78 (1 H t d, J 7.8Hz, ArH ortho to OMe), 6.92 (2H, dd, J 
5.2, 0.8Hz t pyridine hi,, K5), 7.25 (2H, d, J 8.5Hz, 2xArH meta to C0 2 Et), 7.94 (2H, d, J 8,5Hz, 2xArH ortho to C0 2 Et)T 
and 8.40 (2H, dd. J 5.2, 0.8Hz, pyridine H^Hg); m/z (ESI) 447 (M + +2, 20%), 446 (M + +1 , 63), 354 (27), 353 (100), and 
285(35). 

45 [0259] Treatment of the title compound (295mg) in Et 2 0 (25ml) with ethanolic HCI (2.5M), concentration in vacuo 
and recrystallisation (EtOH-EtgO) afforded the title compound hydrochloride (300mg) as an off-white solid; 5 H (d 4 - 
MeOH) 1 .36 (3H, t, J 7.2Hz, COCHaMe), 1 .5-1 .9 (8H, br m, (CH^), 3.73 (2H, d, J 8.2Hz, CHCHa pyridine), 3.76 (3H, 
s, OMe), 4.33 (2H, q, J 7.2Hz, COCHgMe), 4.53 (1 H, t, J 8.2Hz, CHCH 2 pyridine), 4.75 (1 H, br m, OCH), 6.8-6.9 (3H, 
m, Cfitb), 7.45 (2H, d, J 8.4Hz, 2xArH meta to C0 2 Me), 7.84 (2H, d, J 6.5Hz, pyridine H3, H5), 7.94 (2H, d, J 8.4Hz, 

50 pyridine H2,H 6 ), and 8.61 (2H, d, J 6.5Hz, pyridine h^.He). 

EXAMPLE 26 

(±)-2-Chloro-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl] pyridine 

[0260] A mixture of the compound of Example 6 (2.39g, 6.1 6mmol) and phosphorus oxychloride (25ml) was heated 
to reflux overnight. The reaction mixture was cooled to RT then carefully added to saturated potassium carbonate 
solution (250ml). Potassium hydroxide (2M) was added to pH 7.5 and the yellow-orange mixture extracted with EtOAc 
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(3x50ml). The extract was washed with brine (30ml), dried (MgS0 4 ), and concentrated in vacuo to give a red-brown 
gum which was subjected to chromatography (Si0 2 ; Et 2 0-hexane, 1 :1) to afford the title compound (1 16g, 46%) as 
a pale yellow gum; 5h (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.30 (2H, d, J 8.0Hz, PhCHChy, 3.80 (3H, s, OMe), 4.14 
(1 H, t, J 8.0Hz, PhCHCH 2 ), 4.66 (1 H, br m, OCH), 6.68 (1 H, d, J 2.0Hz, ArH ortho to cyclopentyioxy), 6.69 (1 H, dd, J 
5 8.0, 2.0Hz, ArH para to OMe), 6.76 (1H, d r J 8.0Hz, ArH ortho to OMe), 6.84 (1H, d, J 6.5Hz, pyridine Hg), 7.00 (1H, 
s, pyridine H 3 ) t 7.05-7.3 (5H, m, C^), and 8.17 (1H, d, J 6.5Hz, pyridine H 6 ). 

EXAMPLE 27 

10 (±)-3-r2-(3-Cvclopentyloxy-4-methoxvphenyl)-2-phenylethyl] aniline 

[0261] Sodium iodide (21 Omg, 1 .4mmol) and trimethylsilyl chloride (152mg, 1 .4mmol) was added to the compound 
of Example 13 b (620mg, 1.27mmol) in acetonitrile (20ml) and the mixture stirred at RTfor 1h. The reaction mixture 
was poured into 10% sodium thiosulphate solution (50ml) and extracted with CH 2 CI 2 (2x50ml). The extract was dried 
is (MgS0 4 ), concentrated in vacuo and the residue subjected to chromatography (Si0 2 ; Et 2 0) to afford the title compound 
(21 Omg) as a colourless gum; 8 H (CDCI 3 ) 1 .5-1 .9 (8H, br m, (Chy*), 3.21 (2H, d, J 7.6Hz, PhCHChy, 3.44 (2H, br s, 
Nhy, 3.75 (3H, s, OMe),4.14 (1H, t, J 7.6Hz, PhCHCH 2 ), 4.65 (1H, br m OCH), 6.3-6.45 (3H, m, C^), and 6.6-7.4 
(9H, m, CgHs+CgH^; m/z (ESI) 410 (M++ Na, 30%), 388 (M++1, 60), 320 (58), 213 (23), and 196 (100). 

20 EXAMPLE 28 

(±) -Sodium 3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethylM ,2 ,4-triazoly 1-5-th iolate 

[0262] A mixture of thiosemicarbazide (0.43g, 4.7mmol) and Intermediate 1 9 (1 .70g, 4.7mmol) in toluene (30ml) was 
25 heated to reflux for 4h. The reaction mixture was cooled, diluted with E^O (30ml) and the precipitate collected by 
filtration. The precipitate was washed with Et 2 0 then water to give a white solid, a portion of which (0.41 g) was sus- 
pended in aqueous J Na 2 C0 3 (2M; 30ml) and heated to reflux for 4h. The cooled reaction mixture was diluted with water ... , r y 
(20ml), acidified with 10%h^ & "' y ; §s 
concentracted /n vacuo, , and^ the residue recrystallised (CH 3 OH) to afford the title compound (0.31 g) as a white solid/ i^^^^^^^^-^ 
30 (Found: C/ ; 6Z97;tH/5;98; N-10.0i2. C 22 H 24 N 3 NaO 2 S requiresC, 63.29; H, 5.79; N, 10.07%); 5 H (250MHz; DMSO-d 6 ) * 
1 .5-2.0 (BH, br m/fCM^, 3.26 (2H, d, J B.2Hz, PhCHCh^), 3.67 (3H, s, OMe), 4.45 (1 H, t, J 8.2Hz, PhCHCH 2 ), 4.72 " £ 
(1H, brm, OCH), 6.7-6.85 (3H ? m, C^), 7.1-7.35 (5H, m, CgHg), and 13.09 (1H, br s, NH); m/z (ESI) 419 (M + + 1+Na, 
35%), 418 (M + + Na, 67), 397 (M + + 1 , 95), 396 (M + , 100) t 328 (15), 204 (25), and 60 (81). 

35 EXAMPLE 29 

(-)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl>2-phenylethyl] benzimidazole 

[0263] Intermediate 19 (2.47g, 6.9mmol) in THF (10ml) was added dropwise to a solution of 1 ( 2-diaminobenzene 
40 (3.72g, 34.4mmol) in THF (40ml) at 0°C and the mixture stirred for 2h. The reaction mixture was concentrated in vacuo 
and the residue washed with Et20 (5x50ml). The extract was washed with 10% hydrochloric acid (50ml), sodium hy- 
drogen carbonate solution (50ml), brine (50ml), then concentrated in vacuo . The residue was subjected to chromatog- 
raphy (Si0 2 ; EtOAc-hexane, 1 : 1 ) to give a pale brown glassy solid (1 .02g), a portion of which (0.44g) was heated neat 
at 150°C for 60h then subjected to chromatography (Si0 2 ;Et 2 0-hexane 1 :1) to afford the title compound (273mg) as 
45 an off-white solid m.p. 97.5-98°C; 5h(CDCI 3 ) 1 .4-1 .9 (8H, br m, (Ch^), 3.6-3.7 (2H, m, PhCHChy, 3.78 (3H, s, OMe), 
4.55 (1 H, br m, OCH), 4.57 (1 H, t, J 8Hz, PhCIHCH 2 ) t 6.7-6.8 (3H, m, C^) t and 7.15-7.5 (9H, m, + benzimidazole 
H 4 , Hg, H 6 , H 7 ); m/z (ESI) 413 (M++ 1, 100%), 186 (48). (Optical rotation at 0.151g/100ml of EtOH [<x] 2 D 2 =-1). 

EXAMPLE 30 

50 

a) (±>4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) ethyHanlline^ihydrochlroide, H em i hydrate 

[0264] A mixture of Intermediate 26 (3.80g), ammonium formate (1 .63g), and 10% Pd/C (about 100mg) in EtOH 
(50ml) was heated to reflux for 2h then stirred at RT for 2 days. The reaction mixture was then filtered through Celite® 
55 and the filtrate concentrated in vacuo. The residue was partitioned between aqueous NaOH (1 M; 50ml) and CH 2 CI 2 
(50ml). The organic layer was separated, dried (N^SO^, and concentrated in vacuo. The residue was dissolved in 
Et 2 0 (50ml) and treated with ethanolic HCI (2.5M) then concentrated in vacuo. The residue was recrystallised (EtOH- 
E^O) to afford the title compound (3.4g) as an off-white solid (Found: C, 63.97; H, 6.52; N t 5.77. C^H^^O^ 2HCI. 
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5H 2 0 requires C, 63.83; H, 6,64; N, 5.96%); 8 H (d 4 -MeOH) 1 .5-1 .9 (8H, br m, (CH^), 3.7-3.85 (2H, m, CHCHg pyridine), 
3.74 (3H, s, OMe), 4.56 (1 H, t, J 8.8Hz, CHCH 2 pyridine), 4.75 (1 H, br m OCH), 6.8-6.85 (3H, m, C 6 H 3 ), 7.35 (2H, ca. 
d, J 8.5Hz, ArH of C 6 H 4 ), 7,55 (2H, d, J 8.5Hz, ArH of C 6 H 4 ), 7.91 (2H, d, J 6.6Hz, pyridine H3, Hg) and 8.65 (2H, d, 
J 6.6Hz, pyridine h^, He) (N.B. Nh^ and 2HCI not observed); m/z (ESI) 389 (M++ 1 , 11%), 297 (26), 296 (100), and 
5 228(11). 

[0265] The following compound was prepared in a manner similar to the compound of Example 28a. 

b) (±>2-[4-(1-(3-CyclopentyloxY-4-methoxvphenyl)-2-(4-pyridvl) ethyl)phenyl]-4,4-dlmethyl-1 ,3-oxazollne, 
PI hydrochloride Dlhydrate 

10 

[0266] From Intermediate 28b (0.27g, 0.56mmol), ammonium formate (0.70g, 11.2mmol) and 10% Pd/C (50mg). 
Chromatography (Si0 2 ; EtOAc) gave the title compound free base (180mg) as a clear gum. 

[0267] Dissolution of the title compound free base in Et 2 0 and treatment with ethereal HCI (1 M) furnished the title 
compound as a white solid. (Found: C, 61.98; H, 6.53; N, 4.61 . C^H^N^. 2 HCI 2H 2 0 requires C, 62.17; H, 6.96; 
15 N, 4.83%) ^ (d 4 -MeOH) 1.59 (6H, s CMe 2 ), 1.6-1.9 (8H, br m, (CH^), 3.75 (3H, s, OMe), 3.7-3.9 (2H, m, Ch^- 
pyridine), 4.64 (1H, t, CHCH 2 -pyridyl), 4.73 (1H, m, OCH), 4.77 (2H, s, CH oxazolinyl), 6.8-6.9 (3H, m, CgHg), 7.68 
(2H, d, J 8.4Hz, ArH meta to oxazoline), 7.90 (2H, d, J 6.6Hz, pyridine H3, Hg), 8.01 (2H, d, J 8.4Hz, ArH ortho to 
oxazoline), and 8.65 (2H, d, J 6.5Hz, pyridine Hg, H 6 ); m/z (ESI) 471 (M + + 1 , 100%), 378 (67), and 245 (20). 

20 EXAMPLE 31 

(±>Ethyl N-{4-[1-(3-Cyclopentyloxy-4-methoxvphenyl)-2-(4-pyridyl) ethyl] phenyl}carbamate 

[0268] Ethyl chloroformate (81 mg, 0.74mmol, 1 .3eq) was added dropwise to a mixture of the compound of Example 
25 30 (221 mg, 0.57mmol) and triethylamine (75mg, 0.74mmol, 1 .3eq) in CH 2 CI 2 (20ml). The reaction mixture was stirred 
overnight at RT, then concentrated in vacuo and the residue subjected to chromatography (Si0 2 ; hexane/EtOAc, 1 :1) 
to afford the title compound (170mg) as a white splid;.8 H (CDCi 3 ) 1.29 (3H, t, J 7.1Hz, OCH^e), 1.5-2.0 (8H, br m, 
(CH^), 3.27 (2H, d, J 7.9Hz, CHCh^ pyridine), 3.79 (3H, s f ,OMe) r 4.10 (1H, t, J 7.9Hz, CHCH 2 pyridine), 4.20 (2H, 
q, J 7.1 Hz, OChyvIe), 4.64 (1 H, br m OCH)? 6.51(1 H, brs, NH)7,6.-6 : 6.8 (3H, m, C fi H a ), 6.92 (2H, d, J 5.9Hz, pyridine 
30 Hg, Hg), 7.11 (2H, d, J 8.4Hz, ArH of 6^;fi^^ ^^AHz, of C^, and 8.38 (2H, d, J 5.9Hz, pyridine H^ 
H 6 ); m/z (ESI) 461 (M + + 1 , 90%), 369 (25), and 368 (100). 

EXAMPLE 32 

35 (±)>N-{4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl] phenyl}N'-ethylurea 

[0269] A mixture of the compound of Example 30 (246mg, 0.63mmol) and ethyl isocyanate (68mg, 0.95mmol, 1 .5eq) 
in CH 2 CI 2 (20ml) was stirred at RT for 2 days. A further portion of ethyl isocyanate (68mg, 0.95mmol, 1 .5eq) was added 
and the mixture allowed to stir for 20h. The reaction mixture was concentrated in vacuo and the residue subjected to 

40 chromatogrpahy (Si0 2 ; EtOAc) to afford the title compound (221 mg) as a white solid; 5h (CDCI 3 ) 1 .1 4 (3H, t, J 7.2Hz, 
OCHjjMe), 1 .5-2.0 (8H, br m, (CH^), 3.2-3.35 (4H, m, CHCh^ pyridine + OCI^Me), 3.79 (3H, s, OMe), 4.11 (1 H, t, J 
7.8Hz, CHCH 2 pyridine), 4.59 (1H, br m, NHCONH), 4.66 (1H, brm OCH), 6.16 (1H, brs, NHCONH), 6.65-6.7 (2H, 
m, ArH meta to OMe), 6.75 (1H, d.J 8.2Hz, ArH ortho to OMe) 6.93 (2H, br m, pyridine H3, H^, 7.12 (2H, d, J 8.6Hz, 
ArH of C 6 H 4 ), 7.18 (2H, d, J 8.6Hz, ArH of C 6 H 4 ), and 8.39 (2H, brs, pyridine Hg, H 6 ); m/z (ESI) 460 (M + + Cl00%), 

45 and 117 (16). 

EXAMPLE 33 

(±)-N-[4-{1-(3-Cyclopentyloxy-4-methoxyphenyl)}-2-(4-pyridyl)ethyl] phenylacetamlde 

50 

[0270] Acetyl chloride (62mg, 0.79mmol, 1.3eq) was added dropwise to the compound of Example 30 (235mg, 
0.60mmol) in CH 2 CI 2 (20ml) at 0°C and the mixture allowed to stir at RT overnight. The reaction mixture was concen- 
trated in vacuo and the residue subjected to chromatography (Si0 2 ; CH 2 Cl2/MeOH, 9:1) to afford the title compound 
(1 40mg) as a white solid; 5 H (d 4 -MeOH) 1 .5-2.0 (8H, br m, (CH^), 2.09 (3H, s, COMe), 3.37 (2H, d, J 8.2Hz, CHCh^ 
55 pyridine), 3.75 (3H, s, OMe), 4.23 (1 H, t, J 8.2Hz, CHCH 2 pyridine), 4.69 (1 H, br m OCH), 6.73 (1 H,~b, J 1 .9Hz, ArH 
ortho to cyclopentyloxy), 6.77 (1 H, dd, J 8.2, 1 .9Hz, ArtH gara to OMe), 6.82 (1 H, d, J 8.2Hz, ArH ortho to OMe), 7.15 
(2H, d, J 5.7Hz, pyridine^, H5), 7.21 (2H, d, J 8.6Hz, ArH of C 6 H 4 ), 7.42 (2H, d, J 8.6Hz, ArH of C 6 H 4 ), and 8.27 (2H, 
br s, pyridine H^ H 6 ) (NLB, NH not observed); m/z (ESI) 431 (M++ 1 , 100%), and 338 (22). 
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EXAMPLE 34 

(±)-4-[2"(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-furyl)-2-hydroxyethyl]pyridlne 

[0271] n-Butyllithium (1.6M solution in hexane; 16.9ml, 27mmol) was added to a stirred solution of furan (1.84g, 
1 .96ml, 27mmol) in THF (25ml) at -70°C. After 1 h at -70°C, a solution of Intermediate 1 (4.0g, 1 8mmol) in THF (1 0ml) 
was added over 1 0 min. The reaction mixture was stirred at -70°C for 0.75h, warmed to RT over 0.75h, then quenched 
with water (1 00ml) and extracted with Et 2 0 (3x60ml). The extract was washed with brine (1 00ml), dried (MgSO^, and 
concentrated in vacuo. The residual orange-yellow oil was subjected to chromatography (Si0 2 ; CH 2 Cl2/hexane, 3:1, 
then EtgO/hexane, 1 :1) to give (3-cyclopentyloxy-4-methoxyphenyl)(2-furyl)methanol (3.2g, 61%) as a colourless un- 
stable oil; v max . (neat) 3500cm" 1 . 

The alcohol (3.2g) was stirred with manganese (IV) oxide (1 Og) in CH 2 CI 2 (1 00ml) at RT for 3h. The mixture was filtered 
through Celite® and the filtrate concentrated in vacuo. The residual dark oil was subjected to chromatography (Si0 2 ) 
to give (3-cyclopentyloxy-4-methoxyphenyl)-(2-furyl)ketone (1.9g); v max (neat) 1620cm* 1 . 

n-Butyllithium (1.6M solution in hexanes; 4.2ml, 6.64mmol) was added to a solution of a 4-methylpyridine (0.62g, 
0.65ml, 6.64mmoi) in THF (25ml) at -70°C. After 0.5h, a solution of the crude ketone (1 .9g, ca. 6.6mmol) in THF (5ml) 
was added, stirred for 1 h at -70°C, then at RT for 0.25h. The reaction mixture was quenched with water (50ml) and 
extracted with EtOAc (3x50ml). The extract was dried (MgS0 4 ), concentrated in vacuo , and the residual red oil sub- 
jected to chromatography (Si0 2 ; EtOAc/ hexane, 3:2) to afford the title compound (1 .23g, 49%) as a pale yellow oil; 
6 H (CDCI 3 ) 1.5-1.9 (8H, br m, (CH^), 2.84 (1H, br s, OH), 3.30 (1H, d, J 13.2Hz, CH^b pyridine), 3,59 (1H, d, J, 
13.2Hz, CHaHq pyridine), 3.82 (3H, s, OMe), 4.65 (1H, br m OCH), 6.24 (1 H, dd, J 3.3, 0.7Hz, furan H3), 6.35 (1H, dd, 
J 3.3, 1 .8Hz, furan H*). 6.75-6.85 (3H, m, C^), 6.85 (2H, dd, J 4.5, 1 .6Hz, pyridine H3, Hg), 7.43 (1 H, dd, J 1 .8, 0.7Hz, 
furan hy, and 8.33 (2H, dd, J 4.5, 1 .6Hz, pyridine l^, H 6 ); m/z (ESI) 402 (M + + 23, 20%), 380 (M + + 1 , 35), 287 (1 00), 
95 (28), and 94 (97). 



v [0272] Bromobenzene (3.47g, 22.8mmol, 3.1equiv) was added to a stirred suspension, of^magnesium turnings 
(555mg,22.1mmol, 3.0equiv) in THF (10ml) and the mixture stirred for 0.5h. A further portion of THF (30ml) was added 
and stirring continued for 1 h. Copper (I) bromide-dimethyl sulphide complex (2.27g, 1 1 .04mmol), 1 .Sequiv) was added 
to the Grignard solution at -70°C then allowed to quickly warm to -20°C. After 0.5h ( the yellow-green slurry was cooled 
to -70°C and treated with a solution of Intermediate 37 (3.0g, 7.37mmol) in THF (10ml) over 10 min. After 2h at -70°C, 
the reaction mixture was warmed to -20°C over 0.5h then quenched with aqueous NH 4 CI solution.(200ml) and extracted 
with EtOAc (1 50ml, 2x50ml). The extract was washed with NH 4 CI solution (40ml), and brine (50ml), then dried (MgS0 4 ), 
and concentrated in vacuo. The residue was triturated with E^O/hexane (1 :2; 50ml) to afford (4S)-3-[3-(3-cyclopenty- 
loxy-4-methoxyphenyl)-3-phenylpropanoyl]-4-phenyl-2-oxazolone (2.97g) as a white solid; 8 H (CDCI 3 ) 1.5-1.95 (8H, 
br m, (CH2) 4 ), 3.6-3.85 (2H, m, Ch^CO), 3.79 (3H, s, OMe), 4.18 (1H, dd, J 8.7, 4Hz, CHH'O), 4.5-4.6 (1H, m, 
CHCH 2 CO), 4.58 (1H, apparent t, J 8.7Hz, CHH'O), 4.70 (1 H, br m, ArOCH), 5.32 (1 H, dd, J 8.7,4Hz, CHN), 6.75-6.8 
(3H, m, Cghk), and 7.0-7.35 (10H, m, 2x0^). 

[0273] Hydrogen peroxide (27.5% w/w; 19.1 g, 17.2ml, 155mmol) was added in small portions over 0.25h to a solution 
of the acyloxazolidinone (15.01g, 30.9mmol) in THF-H 2 0 (4:1 , 240ml) at around 5°C. After a further 5 min, aqueous 
LiOH solution (1.0M; 43.5ml, 43.5mmol) was added dropwise at 0-5°C and the reaction mixture maintained at <5°C 
overnight. 

Sodium sulphite solution (1 .0M; 171ml) was added in small portions at <20°C and the THF removed in vacuo. The 
residue was filtered to remove any solid and the filtrate washed with EtOAc (2x1 00ml). The aqueous layer was acidified 
to pH2 and extracted with EtOAc (3x1 00ml). The extract was washed with brine (40ml), then dried (MgSO^, and 
concentrated in vacuo Xo afford 3-(3-cyclopentyloxy-4-methoxyphenyl)-3-phenylpropanoic acid (1 0.2g) as a colourless 
viscous oil. 

[0274] The crude carboxylic acid (3.19g, 9.38mmol) in CH 2 CI 2 (10ml) was treated with thionyl chloride (2.7ml, 
37.5mmol) and the mxiture heated to reflux for 3h. The reaction mixture was concentrated in vacuo and the residue 
azeotroped with toluene (2x25mi) to afford 3-(3-cyclopentyloxy-4-methoxyphenyl)-3-phenylpropanoyl chloride (2.96g) 
as a brown oil. 

[0275] A solution of the acid chloride (1 .48g, 4.13mmol) in CH 2 CI 2 (5ml) was added to a suspension of 2-aminophenol 
(0.90g, 8.26mmol) in CH 2 CI 2 (15ml) and the mixture stirred for 2h. The reaction mixture was diluted with CH^C^ (100ml), 
washed with 1 0% HCI (2x25ml), then dried (Na 2 S0 4 ), and concentrated in vacuo. The residue was subjected to chro- 
matography (Si0 2 ; EtOAc/hexane, 2:3) to afford an off-white foam (0.96g). The intermediate amide (400mg) was heated 



EXAMPLE 35 

(±)-2-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl1benz[dl oxazole 
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at 1 50°C for 60h and the residue subjected to chromatography (Si0 2 ; EtOAc/hexane, 1 :4) to afford the title compound 
(234mg) as a white solid m.p. 91.5-92.5°C (Found: C, 78.63; H. 6.68; N, 3.23. C27H27NO3 requires C, 78.42; H.6.58; 
N, 3.39%); 6 H (CDCI 3 ) 1 .5-1 .9 (8H, br m, (CH2U), 3.64 (2H, d, J 8.1 Hz, PhCHChy, 3.77 (3H, s, OMe), 4.61 (1 H, bnm, 
OCH), 4.74 (1 H, t, J 8.1 Hz, PhCHCH 2 ), 6.7-6.8 (3H, m, C fi H $ ), 7~1 -7.3 (7H, m, ArH), 7.4-7.45 (1 H, m, ArH), and 7.6-7.65 
5 (1H, m, ArH); v max (KBr) 2960, 1620, 1600, 1530, 1240, and 1140 cm" 1 ; m/z (ESI) 436 (M + + 23, 100%), and 414 (M + 
+ 1, 80); [a] 2 D 2 = +64° (0.1 67g/1 00ml EtOH). 

EXAMPLE 36 

10 5-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-1-methyllmidazole 

[0276] Methylamine was bubbled into a stirred mixture of Intermediate 39 (1 ,0g), 3A molecular sieves (ca. 5g), and 
4-toluenesulphonic acid monohydrate (ca. 50mg). After stirring at RT for 1 .5h, a few drops of Et 3 N was added and the 
reaction mixture filtered using E^O washing. The filtrate was concentrated in vacuo to give the intermediate imine as 

15 a near colourless oil (0.88g). 

[0277] A mixture of the crude imine (0.88g), t-butylamine ().51ml), and (4-toluenesulphonyl)methyl isocyanide 
(TosMIC) (0.63g) in dimethoxy ethane (30ml) was stirred at RT for 42h. The reaction mixture was then filtered and the 
filtrate partitioned between 20% HCI (50ml) and E^O (50ml). The aqueous layer was separated and combined with 
further 20% HCI extracts (2x25mi). The acid extract was washed with Et 2 0 (25ml), basified with solid KOH, then 

20 extracted with EtgO (3x40ml). The organic extract was washed with brine (20ml), dried (MgS0 4 ), and concentrated in 
vacuo. The residual dark oil (0.6g) was subjected to chromatography (Si0 2 ; EtOAc to 2% MeOH-EtOAc) to afford the 
title compound (206mg) as a clear pale yellow oil; 6H (CDCI 3 ) 1 .5-2.0 (8H, br m, (CH^), 3.2-3.3 (5H, m, NMe + CHCh^ 
pyridine), 3.80 (3H, s, OMe), 4.14 (1H, t, J 7.7Hz, CHCH 2 pyridine), 4.65 (1H, br m, OCH), 6.6-6.8 (4H, m, C 6 H3 + 
imidazole H 4 ), and 7.15-7.35 (6H, m, C fi H ff + imidazole^); m/z (ESI) 377 (M + + 1, 100%). 

25 

FORMULATION EXAMPLES 

[0278] The compounds" of..the» invention may be formulated for pharmaceutical use in a number of forms using any u? " « 

suitable excipients.cThus; for. example, 5 for oral use the compounds of the invention such as the compounds of the ; *: < ^/tiv^fe^eafc 
30 Examples may be formulated as a sblid dosage form, by mixing an appropriate weight of compound (for example 50mg) >/v/> / ; 

with maize starch (50-99%w/w), anhydrous colloidal silica (0-10%w/w) and organic or inorganic acid (up to 1%w/w), 4 
to fill capsules of an appropriate size, e.g. white opaque hard gelatine capsules size 3. If desired the same mixture 
may be compressed into tablets. 

[0279] . The activity and selectivity of compounds according to the invention was demonstrated in the following tests. 
35 in these tests the abbreviation FMLP represents the peptide N-formyl-met-leu-phe. 

Isolated Enzyme 

[0280] The potency and selectivity of the compounds of the invention was determined using distinct PDE isoenzymes 
40 as follows: 

i. PDE I, rabbit heart 

ii. PDE II, rabbit heart 

iii. PDE III, rabbit heart, Jurkat cells 

45 iv. PDE IV, HL60 cells, rabbit brain, rabbit kidney and human recombinant PDE IV 

v. PDE V, rabbit lung, guinea pig lung 

[0281] A gene encoding human PDE IV has been cloned from human monocytes (Livi, et a/ ., 1990, Molecular and 
Ceilutar Biology, 10, 2678), Using similar procedures we have cloned human PDE IV genes from a number of sources 
50 including eosinophils, neutrophils, lymphocytes, monocytes, brain and neuronal tissues. These genes have been trans- 
fected into yeast using an inducible vector and various recombinant proteins have been expressed which have the 
biochemical characteristics of PDE IV (Beavo and Reifsnyder, 1990, TIPS, U, 150). These recombinant enzymes, 
particularly the human eosinophil recombinant PDE IV, have been used as the basis of a screen for potent, selective 
PDE IV inhibitors. 

55 [0282] The enzymes were purified to isoenzyme homogeneity using standard chromatographic techniques. 

[0283] Phosphodiesterase activity was assayed as follows. The reaction was conducted in 1 50uJ of standard mixture 
containing (final concentrations): 50mM 2-[[tris(hydroxymethyl)methyl]amino]-1-ethane-sulphonic acid (TES) -NaOH 
buffer (pH 7.5), 10mM MgCI 2> 0.1nM pH]-cAMP and vehicle or various concentrations of the test compounds. The 
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reaction was initiated by addition of enzyme and conducted at 30°C for between 5 to 30 mins. The reaction was ter- 
minated by addition of 50uJ 2% trifluoroacetic acid containing [ 14 C]-5'AMP for determining recovery of the product. An 
aliquot of the sample was then applied to a column of neutral alumina and the pHJ-cAMP eluted with 10ml 0.1 TES- 
NaOH buffer (pH8). The [ 3 H]-5'-AMP product was eluted with 2ml 2M NaOH into a scintillation vial containing 10ml of 
5 scintillation cocktail. Recovery of pHJ-S'AMP was determined using the [ 14 C]-5'AMP and all assays were conducted 
in the linear range of the reaction. 

[0284] Compounds according to the invention such as compounds of the Examples herein cause a concentration- 
dependent inhibition of recombinant PDE IV at 0.1 - 1000nM with little or no activity against PDE I, II, III or V at con- 
centrations up to 100u,M. 

10 

2. The Elevation of cAMP In Leukocytes 

[0285] The effect of compounds of the invention on intracellular cAMP was investigated using human neutrophils or 
guinea pig eosinophils. Human neutrophils were separated from peripheral blood, incubated with dihydrocytochalasin 

is B and the test compound for 1 0 min and then stimulated with FMLP. Guinea pig eosinophils were harvested by peritoneal 
lavage of animals previously treated with intraperitoneal injections of human serum. Eosinophils were separated from 
the peritoneal exudate and incubated with isoprenaline and test compound. With both cell types, suspensions were 
centrifuged at the end of the incubation, the cell pellets were resuspended in buffer and boiled for 10 min prior to 
measurement of cAMP by specific radioimmunoassay (DuPont). 

20 [0286] The most potent compounds according to the Examples induced a concentration -dependent elevation of 
cAMP in neutrophils and/or eosinophils at concentrations of 0.1 nM to 1u.M. 

3. Suppression of Leukocyte Function 

25 [0287] Compounds of the invention were investigated for their effects on superoxide generation, chemotaxis and 
adhesion of neutrophils and eosinophils. Isolated leukocytes were incubated with dihydrocytochalasin B for superoxide 
generation only and test compound prior to stimulation with FMLP. The most potent compounds of the Examples caused 
a concentration-dependent inhibition of superoxide generation, chemotaxis and adhesion at concentrations of 0.1 nM 

tO 1u,M. ' ' ; "-: -rviv > ^W.>X;v& * 

30 [0288] Lipopolysaccharide (LPS)-induced synthesis^bf tumour; necrosis factor (TNF) by human peripheral blood 
monocytes (PBM) is inhibited by compounds of the Examples at concentrations of 0.01 nM to 10u,M. 

4. Relaxation of Constricted Airway Smooth Muscle In vitro 

35 [0289] The effects of compounds of the invention on guinea-pig isolated tracheal smooth muscle were investigated. 
Isolated tracheal rings were suspended in organ baths and immersed in oxygenated Krebs' solution. The smooth 
muscle was contracted with sub-maximal concentrations of histamine or carbachol prior to the addition of increasing 
concentrations of test compound to the organ baths. The most potent compounds of the Examples caused a concen- 
tration-dependent reversal of both histamine and carbachol-induced contractions at concentrations of 1nM to 100uJv1. 

40 The compounds were generally more potent in reversing histamine- induced tone than carbachol-induced tone. 

5. Effects on Cardiac Muscle In vitro 

[0290] Compounds of the invention have been tested for their effects on isolated cardiac muscle. Right atrial and 
45 papillary muscles were dissected out from the hearts of guinea pigs and suspended in organ baths for measuring the 
rate (chronotropic) of spontaneously beating atria and force (inotropic) of the electrically stimulated papillary muscle. 
In these preparations, selective PDE IV inhibitors such as rolipram do not have any direct effects whereas selective 
PDE III inhibitors such as milrinone have positive chronotropic and inotropic effects. The non-specific PDE inhibitor 
theophylline, which is used in asthma as a bronchodilator, also causes significant cardiovascular changes such as 
so tachycardia. Selective PDE IV inhibitors have advantage over theophylline, therefore, through reduced cardiovascular 
side effects. The most potent and selective compounds of the Examples had no direct effects on the atrial and papillary 
muscles in vitro at concentrations up to 10u.M but in combination with PDE III inhibitors, these inhibitors showed an 
enhancement of chronotropic and inotropic activity, typical of selective type IV inhibitors. 

55 6. Anti-inflammatory Activity In vivo 

[0291] lnterleukin-5 (IL-5)-induced pleural eosinophilia in the rat (Lisle, etal, 1993, Br J. Pharmacol. 108, 230p) is 
inhibited by compounds of the Examples given orally at doses of 0.0001 to 10.0mg/kg. The most potent compounds 
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cause a dose-dependent reduction in migrating eosinophils with ED^s of 0.003 to 0.03mg/kg p.o. 

[0292] Compounds of the invention also reduce the inflammatory responses induced in rats by platelet activating 

factor (PAF). 

5 7. Anti-allergic Activity In vivo 

[0293] Compounds of the invention have been tested for effects on an IgE-mediated allergic pulmonary inflammation 
induced by inhalation of antigen by sensitised guinea pigs. Guinea pigs were initially sensitised to ovalbumin under 
mild cyclophosphamide-induced immunosuppression, by intraperitoneal injection of antigen in combinations with alu- 

10 minium hydroxide and pertussis vaccine. Booster doses of antigen were given two and four weeks later and at six 
weeks, animals were challenged with aerosolised ovalbumin whilst under cover of an intraperitoneal ly administered 
anti-histamine agent (mepyramine). After a further 48h, bronchial alveolar lavages (BAL) were performed and the 
numbers of eosinophils and other leukocytes in the BAL fluids were counted. The lungs were also removed for histo- 
logical examination for inflammatory damage. Administration of compounds of the Examaples (0.001 -10mg/kg i.p. or 

15 p.o.), up to three times during the 48h following antigen challenge, lead to a significant reduction in the eosinophiiia 
and the accumulation of other inflammatory leukocytes. There was also less inflammatory damage in the lungs of 
animals treated with compounds of the Examples. 

8. Effects on Pulmonary Dynamics 

20 ' 

[0294] Compounds of the invention (0.001 -1 Omg/kg by oral or other route of aministration) reduce the allergic bron- 
choconstruction caused by antigen in sensitized guinea pigs. 

[0295] Compounds of the i nvention have been tested for their effects on ozone-induced hyperreactivity of the airways 
of guinea pigs. Following the inhalation of ozone, guinea pigs become very much more sensitive to the bronchocon- 
25 stricter effects of inhaled histamine than naive animals (Yeadon et al , 1992, Pulmonary Pharm., 5, 39). There is a 
pronounced shift to the left (10-30 fold) of the dose response curve to histamine and a highly significant increase in 
the.maximum increase in pulmonary resistance. Compounds of the Examples administered 1 h prior to ozone by.the . . * & 
& intraperitoneal iOrbral^O.OOI-l Omg/kg) route caused a dose-dependent inhibition of ozone-induced hyperreactivity.. . * si** 

?Q ^9r Adverse Effects $jg n " r 

[0296] Compounds of the invention are free from adverse effects following repeated overdosage to rats or dogs. For 
example, over administration of 1 25mg/kg/day of active compounds of the Examples to rats for 30 days is not associated 
with adverse toxicity. 

35 [0297] The most potent compounds of the invention are 20-30 times less active than rolipram in inducing behavioural 
changes, sedation or emesis in rats, ferrets or dogs. » 



Claims 

40 

1. A compound of formula (1) which is an inhibitor of PDE IV: 




wherein 



55 y represents a group OR 1 , where R 1 is a C^. s alkyl group optionally substituted by one or more halogen atoms; 

R 2 is a Cj.6 alkyl or C 2 ^ alkenyl group (each optionally substituted by one , two or three halogen atoms or 
hydroxyl or C ve alkoxy groups) or a C^ cycloalkyl or C 3 ^ cycloalkenyl group (each optionally substituted by 
one, two or three halogen atoms or C^g alkyl, hydroxyl or C V6 alkoxy groups) ; 
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R 4 and R 5 , which may be the same or different, is each a group Ar, where Ar is an optionally substituted 
monocyclic or bicyclic aryl group optionally containing one or more heteroatoms selected from oxygen, sulphur 
or nitrogen atoms; 

and the salts, solvates, hydrates and N-oxides thereof; provided that -Y and -OR 2 are not both methoxy groups. 

2. A compound according to claim 1 wherein R 1 is an optionally substituted methyl or ethyl group. 

3. A compound according to claim 1 wherein R 1 is a methyl, -CH 2 F, -CH 2 CI, -CHF 2 , -CF 3 or -CCI 3 group. 

4. A compound according to claim 1 , wherein R 1 is a methyl group. 

5. A compound according to any preceding claim wherein R 2 is a cyclopentyl group. 

6. A compound according to claim 1 wherein Y is a -OCH 3 group and R 2 is a cyclopentyl group. 

7. A compound according to any preceding claim wherein R 4 is a group Ar where Ar is an unsubstituted or substituted 
monocyclic aryl or monocyclic heteroaryl group and R 5 is a group Ar where Ar is an unsubstituted or substituted 
monocyclic nitrogen-containing heteroaryl group. 

8. A compound according to claim 7 wherein the monocyclic aryl group is an unsubstituted or substituted phenyl 
group, the monocyclic heteroaryl group is an unsubstituted or substituted furyl, thienyl or pyridyl group and the 
monocyclic nitrogen-containing heteroaryl group is an unsubstituted or substituted pyridyl, pyridazinyl, pyrimidinyl 
or pyrazinyl group. 

9. A compound according to claim 8 wherein the nitrogen-containing heteroaryl group is a substituted or unsubstituted 
pyridyl group. & , * 

10. A compound according to claim 1 selected from: . ..t; v • : . >, 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2-furyl)ethyl]pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2-thienyl)ethyl] pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-3-methylimldazole; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine; 

(±)-4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]pyridine; 

(±) -4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-fluorophenyl-ethyl] pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-trifluoromethyl-phenyl)ethyl]pyridine ; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2-methoxyphenyl-ethyl)]pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-methoxyphenyl)-ethyl]pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-methylphenyl)ethyl]pyridine; 

(±)-4- [2- (3-cyclopentyloxy-4-methoxyphenyl) -2- (3-methylphenyl)-ethyl] pyridine; 

(±)-4-[2- (3-cyclopentyloxy-4-methoxyphenyl) -2- (3-cyclopentyloxy-4-methoxyphenyl)ethyl]pyridine; 

(±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-3,5-dichloropyridine; 

(±)-2-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine; 

(±)-4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]aniline; 

(±) -4-[1 -(3-cyclopenxyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]benzoic acid; 

(±) Ethyl N-{4-[1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]phenyl}carbamate; 

(±) N-{4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2(4-pyridyl)ethyl]phenyl}N'-ethylurea; 

(±) •N-{4-t1-(3-cyclopentyloxy-4-methoxyphenyl)]-2-(4pyridyl)ethyl}phenylacetamide; 

(±) -3-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine; 

(±) -4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyrimidine; 

(±) -4-[2-(3-cyclopentyloxy-4-methoxyphenyi)-2-(4-hydroxymethyl-phenyl)ethyl]pyridine; 

(±) -4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]benzamide; 

(±) Ethyl-4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-phenyl-ethyl]benzoate; 

(±) N-{4-[1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyi)ethyl]phenyl}methanesulphonamide; or 

the resolved enantiomers thereof; and the salts, solvates, hydrate and N-oxides thereof. 

11. A compound according to claim 1 which is (+)-4-[2-(3-cyclo-pentyloxy-4-methoxyphenyl)-2-phenylethyl] pyridine; 
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and the salts, solvates, hydrates and N-oxides thereof. 

12. A compound according to claim 1 which is (-)-4-[2-(3-cyclo-pentyloxy-4-methoxyphenyl)-2-phenylethyl]-pyridine; 
and the salts, solvates, hydrates and N-oxides thereof. 

5 

13. A compound according to claim 1 which is (+)-4-[1-(3^clo-pentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]-pyri- 
dine. 

14. A compound according to claim 1 which is (-)-4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]-pyrid- 
10 ine. 

1 5. A pharmaceutical composition comprising a compound according to any preceding claim together with one or more 
pharmaceutically acceptable carriers, excipients or diluents. 



Patentanspruche 

1 . Verbindung mit der Formel (1 ), die ein Hemmstoff der PDE IV ist, 



20 




• ' ! * ' '• ** ;.:v,v... (1) 

30 ft '.>» ... • ' • 

wobei 

Y eine Gruppe OR 1 darstellt, bei der R 1 eine C^-Alkylgruppe ist, die wahlweise durch ein oder mehrere 
35 Halogenatome substituiert ist, 

eine C^.g-Alkyl- oder C2^~Alkenylgruppe (jeweils wahlweise substituiert durch eine, zwei oder drei Halo- 
genatome Oder Hydroxyl- oder C^-Alkoxygruppen) oder eine C^-Cykloalkyl- oder eine C 3 _ 8 -Cykloalkenyl- 
gruppe (jeweils wahlweise substituiert durch ein bzw. eine, zwei oder drei Halogenatome oder C^Q-Alkyl-, 
40 Hydroxyl- oder C^-Alkoxygruppen) ist, 

R 4 und R 5 , die gleich oder unterschiedlich sein konnen, jeweils eine Gruppe Ar sind, bei der Ar eine wahlweise 
substituierte monozyklische oder bizyklische Arylgruppe ist, die wahlweise ein oder mehrere Heteroatome 
enthalt, die aus Sauerstoff-, Schwefel- oder Stickstoffatomen ausgewahlt sind, 

45 

und die Salze, Solvate, Hydrate und N-Oxide davon, vorausgesetzt, daB -Y und -OR 2 nicht beide Methoxygruppen 
sind. 

2. Verbindung nach Anspruch 1 , wobei R 1 eine wahlweise substituierte Methyl- oder Ethylgruppe ist. 

50 

3. Verbindung nach Anspruch 1 , wobei R 1 eine Methyl-, -CH 2 F-, -CH 2 CI-, -CHF 2 -, -CF 3 - oder -CCI 3 -Gruppe ist. 

4. Verbindung nach Anspruch 1 , wobei R 1 eine Methylgruppe ist. 

55 5. Verbindung nach einem der vorstehenden Anspriiche, wobei R 2 eine Cyclopentylgruppe ist. 
6. Verbindung nach Anspruch 1 , wobei Y eine -OCH 3 -Gruppe und R 2 eine Cyclopentylgruppe ist. 
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7. Verbindung nach einem der vorstehenden Anspruche, wobei R 4 eine Gruppe Ar ist, bei der Ar eine unsubstituierte 
Oder substituierte monozyklische Aryl- oder monozyklische Heteroarylgruppe ist, und R 5 eine Gruppe Ar ist, bei 
der Ar eine unsubstituierte Oder substituierte monozyklische Stickstoff enthattende Heteroarylgruppe ist. 

8. Verbindung nach Anspruch 7, wobei die monozyklische Arylgruppe eine unsubstituierte oder substituierte Phenyl- 
gruppe, die monozyklische Heteroarylgruppe eine unsubstituierte oder substituierte Furyl-, Thienyl- oder Pyridyl- 
gruppe und die monozyklische Stickstoff enthaltende Heteroarylgruppe eine unsubstituierte oder substituierte Py- 
ridyl-, Pyrldazinyl-, Pyrimidinyl- oder Pyrazinylgoippe ist. 

9. Verbindung nach Anspruch 8, wobei die Stickstoff enthaltende Heteroarylgruppe eine substituierte oder unsubsti- 
tuierte Pyridylgruppe ist. 

10. Verbindung nach Anspruch 1, die ausgewahlt ist aus: 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-furyl)-ethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-thienyl)-ethyl]pyridin, 

(±) 4-[2-(3-CyclopentyIoxy-4-methoxyphenyl)-2-phenylethyl]-3-methylimidazol, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-pyridin, 

(±) 4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)-ethyl]pyridin; 

(±) 4-[2-(3-Cyclopentytoxy-4-methoxyphenyl)-2-(4-fluorphenylethyl]pyridin; 

(±) 4-[2-(3-Cyclopentyloxy-4H7iethoxyphenyl)-2-(4-trifluormethylphenyl)ethyl]pyridin, 

(±) r 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(2-methoxyphenylethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-methylphenyl)ethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-methylphenyl)ethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(3-methylphenyl)ethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(3-cyclopentyloxy-4-methoxyphenyl)ethyl]pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-3 l 5-dichlorpyridin, 

(±) 2-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-pyridin ? 

(±) 4- [1- (3-Cyclopentyloxy-4-methoxyphenyl) -2- (4-pyridyl)-ethyl]anilin, 

(±) 4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)-ethyl]benzoesaure, 

(±) Ethyl-N-{4-[1 -(3-cyclopentyloxy-4-methoxyphenyl)-2- (4-pyridyl)ethyl]phenyl}carbamat, 

(±) N-{4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]phenyl}N'-ethylhamstoff, 

(±) N-{4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)]-2-(4-pyridyl)ethyl}phenylacetamid, 

(±) 3-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-pyridin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]-pyrimidin, 

(±) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-hydroxymethyIphenyl)ethyl]pyridin, 
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(±) 4-[1-(3-Ctyclopentyloxy-4-metho 

(±) Ethyl-4-[1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-phenylethyl]benzoat, 
5 (±) N-{4-[1 -(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4^ Oder 

die getrennten Enantiomere davon; und die Salze, Solvate, Hydrate und N-Oxide davon. 

11. Verbindung nach Anspruch 1, die (+) 4^2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridin ist, und die 
10 Salze, Solvate, Hydrate und N-Oxide davon. 

12. Verbindung nach Anspruch 1, die (-) 4-[2-(3-Cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridin ist, und die 
Salze, Solvate, Hydrate und N-Oxide davon. 

15 13. Verbindung nach Anspruch 1 , die (+) 4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyI]pyridin ist. 

14. Verbindung nach Anspruch 1, die (-) 4-[1-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(4-pyrldyl)ethyl]pyridin ist. 

15. Pharmazeutische Zusammensetzung, die eine Verbindung nach einem der vorstehenden Anspruche zusammen 
20 mit einem Oder mehreren pharmazeutisch zulassigen Tragern, Grundstoffen Oder Verdunnungsmitteln aufweist. 



Revendications 



25 1. Compose deformule (1) qui est un inhibiteur de PDE IV: 




35 dans laquelle 

Y represente un groupe OR 1 , ou R 1 est un groupe alkyle en C,-C 6 eventuellement substitue par un ou plusieurs 
atomes d'halogene ; 

R 2 est un groupe alkyle en C r C 6 ou alcenyle en C 2 -C 6 (chacun eventuellement substitue par un, deux ou 
40 trois atomes d'halogene, ou groupes hydroxy le ou alcoxy en C^Cg) ou un groupe cycloalkyle en C 3 -C 8 ou 

cycloalcenyle en C 3 -C 8 (chacun eventuellement substitue par un, deux ou trois atomes d'halogene, ou groupes 
alkyle en Cj-Cg, hydroxy le ou alcoxy en C,-C 6 ) ; 

R 4 et R 5 , qui peuvent etre identiques ou differents, sont chacun un groupe Ar, olj Ar est un groupe aryle 
monocyclique ou bicyclique Eventuellement substitue, contenant eventuellement un ou plusieurs heteroato- 
45 mes choisis parmi les atomes d'oxygene, de souf re ou d'azote ; 

et les seis, les produits de solvatation, les hydrates et ies N-oxydes de ceux-ci ; a condition que -Y et -OR 2 
ne soient pas tous deux des groupes methoxy. 

so 2. Compose selon la revendication 1 , dans lequel R 1 est un groupe methyle ou ethyle eventuellement substitue. 

3. Compose selon la revendication 1, dans lequel R 1 est un groupe methyle, -CH 2 F, -CH 2 CI, -CHF 2 , -CHCLj, -CF 3 
ou -CCI 3 . 

55 4. Compose selon la revendication 1 , dans lequel R 1 est un groupe methyle. 

5. Compose selon I'une quelconque des revendications precedentes, dans lequel R 2 est un groupe cyclopentyle. 
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6. Compose selon la revendicatlon 1 , dans lequel Y est un groupe -OCH 3 et R 2 est un groupe cyclopentyle. 

7. Compose selon Tune quelconque des revendications precedentes, dans lequel R 4 est un groupe Ar, ou Ar est un 
groupe aryle monocyclique ou heteroaryle monocyclique non substitue ou substitue et R 5 est un groupe Ar ou Ar 

5 est un groupe heteroaryle monocyclique azote non substitue ou substitue. 

8. Compose selon la revendication 7, dans lequel le groupe aryle monocyclique est un groupe phenyle non substitue 
ou substitue, le groupe heteroaryle monocyclique est un groupe furyle, thienyle ou pyridyle non substitue ou subs- 
titue, et le groupe heteroaryle azote monocyclique est un groupe pyridyle, pyridazinyle, pyrimidinyle ou pyrazinyle 

10 non substitue ou substitue. 

9. Compose selon la revendication 8, dans lequel le groupe heteroaryle azote est un groupe pyridyle substitue ou 
non substitue. 

is 10. Compose selon la revendication 1 choisi parmi : 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(2-furyl)ethyl]pyridine ; 

la (±)-4-[2-(3-cyclopentyloxy-4Hn6thoxyph6nyl)-2-(2-thi6nyl)ethyl]pyridine ; 

le (±) -4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenyl6thyl]-3-methylimidazole ; 
20 la (±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-ph6nyl6thyl]pyridine ; 

la (±)-4-[1 -(3-cyclopentyloxy-4Hn6thoxyph6nyl)-2-(4-pyridyl)6thyl]pyridine ; 

la(±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(4-fluorophenyl)ethyl]pyridine ; 

la (±) -4- [2-(3-cyclopentyloxy-4-m6thoxyphenyl)-2-(4-trifluorom6thylphenyl)6thyl]pyridine ; 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2-m6thoxyphenyl)ethyl]pyridine 
25 la (±)-4-[2-(3-cyclopentyloxy-4-m6thoxyph6nyl)-2-(4-m6thoxyphenyl)ethyl]pyridine 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(4-m6thylphenyl)ethyl]pyridine 

la(±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(3-m§thylph6nyl)6thyl]pyridine ; 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyphe^^ ; 

la (±)-4- [2- (3-cyclopentyloxy-:4-methoxyph6nyl)-2-ph6nylethyl]-3,5-dichloropyridine ; 
30 la (±)-2-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenylethyl]pyridine ; 

la (±)-4-[1 -(3-cyclopentyloxy-4-m6thoxyphenyl)-2-(4-pyridyl)6thyl]aniline ; 

I'acide (±)-4-[1 -(3-cyclopentyloxy-4-m6thoxyph6nyl)-2-(4-pyridyl)ethyl]benzoique ; 

le N-{4-[1-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(4-pyridyl)ethyl]phenyl}cart3amate d'ethyle ; 

la N-{4-[1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]phenyl}-N-ethylur6e ; 
35 le N^4-[1-(3-cyclopentyloxy-4-m6thoxyphenyl)]-2-(4-pyridyl)6thyl}phenylacetamide ; 

la (±)-3-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenyl6thyl]pyridine ; 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-phenyl6thyl]pyrimidine ; 

la (±)-4-[2-(3-cyclopentyloxy-4-methoxyph6nyl)-2-(4-hydroxymethylph6nyl)ethyl]pyridlne ; 

le (±)-4-[1 -(3-cyclopentyloxy-4-methoxyph6nyl)-2-(4-pyridyl)6thyl]benzamide ; 
40 le 4-[1 -(3-cyclopentyloxy-4-m6thoxyph6nyl)-2-(4-phdnyl)6thyl]benzoate d'ethyle ; 

le (±)-N-{4-[1-(3-cyclopentyloxy-4-m^ ; ou 

les enantiomeres resolus de ceux-ci ; et les sels, les produits de solvatation, les hydrates et les N-oxydes 
de ceux-ci. 

45 

1 1 . Compose selon la revendication 1 qui est la (+)-4-[2-(3-cyclopentyloxy-4-methoxyphenyl)-2-phenyl6thyl]-pyridine ; 
et les sels, les produits de solvatation, les hydrates et les N-oxydes de ceux-ci. 

12. Compose selon la revendication 1 qui est la (-)-4-[2-(3-cyclopentyloxy-4-m6thoxyphenyl)-2-phenylethyl]-pyridine ; 
so et les sels, les produits de solvatation, les hydrates et les N-oxydes de ceux-ci. 

13. Compose selon la revendication 1 qui est la (+)-4-[1-(3-cyclopentyloxy-4-m§thoxy phenyl) -2-(4-pyridy I) ethyl]-pyri- 
dine. 

55 14. Compose selon la revendication 1 qui est la (-)-4-[1-(3-cyclopentyloxy-4-m6thoxyphenyl)-2-(4-pyridyl)6thyl]-pyri- 
dine. 

15. Composition pharmaceutique comprenant un compose selon Tune quelconque des revendications precedentes 
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avec un ou plusieurs v6hicules, excipients ou diluants pharmaceutiquement acceptables. 
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